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Abstract
Dennhardt, Ashley A. Ph.D. The University of Memphis. August 2013. The Role of
Affective and Behavioral Economic Factors in Predicting Response to a Brief
Intervention for Alcohol and Illicit Drug Use in College Students. Major Professor:
James G. Murphy, Ph.D.
Brief motivational interventions (BMIs) have been shown to be efficacious in
reducing heavy drinking and drug use among college students; however, effect sizes are
small and more research is needed to identify predictors of responsiveness to these
interventions. Depression, distress tolerance, delay discounting, and the reinforcing
efficacy of substances have been implicated in substance use and may predict problem
severity. Further, preliminary evidence suggests that these factors may be important
predictors of treatment outcomes, but few studies have examined these constructs in this
manner. This study tested a novel intervention approach that involves a BMI plus a
supplemental intervention targeting behavioral economic and mood-related variables
(Substance-Free Activity Session; SFAS). Participants were 97 college students who
reported one or more past-month heavy drinking episodes. After completing an alcohol
and drug- focused MI, participants were randomized to either the SFAS or an Education
control session. The combination of the MI plus SFAS was associated with significantly
greater reductions in drinking and drug use compared to the MI plus EDU at the 6-month
follow-up. Across the two conditions, levels of depression were lower at 1 and 6 months
post intervention and one measure of reinforcing efficacy was lower at 1-month followup suggesting a BMI may be effective at reducing depression and alcohol demand.
Lower baseline proportion of reinforcement derived from substances and higher distress
tolerance were predictive of better outcomes across conditions. Moderation analyses
indicated that students with lower distress tolerance and higher discounting responded
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better to the MI + EDU session and students with lower discounting and reinforcing
efficacy responded better to MI + SFAS. Changes in mood and behavioral economic
variables did not mediate changes in substance use. These results suggest that a BMI +
supplemental mood and behavioral economic session may be more effective overall in
helping students reduce their drinking and drug use, but not necessarily through the
targeted behavioral economic and mood-related mechanisms. So, although these
variables may predict response to intervention, and students who vary in these domains
may respond differentially to various interventions, more research is necessary to
determine mechanisms of change in this novel intervention.
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The Role of Affective and Behavioral Economic Factors in Predicting Response to a
Brief Intervention for Alcohol and Illicit Drug Use in College Students
Heavy drinking and drug use among college students has been recognized as a
major public health concern for over a decade and recent nationwide surveys indicate
little improvement (SAMHSA, 2010; Hingson, Zha, Weitzman, 2009). Although
relatively few college students show patterns of daily heavy drinking characteristic of
alcohol dependence, college students often drink large quantities of alcohol over
relatively brief time periods, which can result in dangerously high blood alcohol
concentrations (Fournier, Ehrhart, Glindemann, & Geller, 2004). An estimated 44.7% of
all college students report one or more heavy drinking episodes (4 or more drinks for
women, 5 or more for men) in the past month and research suggests that many students
drink far beyond this 4 or 5-drink threshold (Hingson et al., 2009; White, Kraus, and
Swartzwelder, 2006). A study of first-year students found that roughly 20% of men and
10% of women drank at twice the binge threshold (10+ drinks and 8+ drinks
respectively) at least once in the past two weeks (White et al., 2006).
Although heavy drinking is more common, a large number of students also report
using drugs. Approximately 32% of students report using marijuana in the past year and
around 14% of students report using a drug other than marijuana during this time (Core,
2010; Johnston, O’Malley, Bachman, & Schulenberg, 2012). Among current users of
marijuana, 7.2% of students reported using the drug 3 or more times per week and 4.7%
reported using at least 20 days in the past month. The most commonly used drugs after
marijuana are non-medical use of prescription drugs and amphetamines (CORE, 2010;
Johnston et al., 2012). Overall, roughly 1 in 5 college students use drugs each month,
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and approximately 5% of students report near daily drug use. These patterns of heavy
drinking and drug use put students at risk for a number of substance-related consequences
(Hingson et al., 2009, NHSDA, 2010).
Results from the College Alcohol study, an ongoing survey of over 15,000
students at 140 US colleges, indicate that heavy drinking has a significant impact on
college students’ academic performance, social relationships, and health (Wechsler &
Nelson, 2008). This is especially notable as college is an important developmental period
for acquiring the skills and experiences required to successfully function in later adult
roles. Substance use and the related consequences can interfere with development of
these skills (Schulenberg & Maggs, 2002). Students who drink at this level miss more
classes and achieve lower grade point averages (Wechsler, Lee, Kuo, & Lee, 2000).
Marijuana use is associated with similar consequences including lower academic
performance, legal and health problems, and abuse/dependence (Presley, Meilman, &
Cashin, 1996). In one study 24.6% of past-year marijuana users met criteria for cannabis
use disorder (Caldeira, Arria, Grady, Vincent, & Wish, 2008). Heavy drinking and drug
use are also associated with a range of health risk behaviors and injuries/fatalities.
Nearly 13% of college students report driving after drinking 5 or more drinks, and 47%
of current marijuana users reported driving after smoking marijuana (McCarthy, Lynch,
& Pederson, 2007; Wechsler, Lee, Nelson, & Lee, 2003). An estimated 1,825 college
students die each year from alcohol-related injuries, the majority of which are connected
to driving while consuming alcohol (Hingson et al., 2009). Further, based on CDC
estimates approximately 1,000 college students die from drug overdoses each year
(Hingson & White, 2010). Heavy drinking and drug use are also related to risky sexual

2

behavior, including inconsistent condom use and sexual violence (Caldeira et al., 2008;
Graves. 1995). Nearly three quarters (72%) of rape victims are intoxicated at the time of
the rape (Mohler-Kuo, Dowdall, Koss, & Wechsler, 2004). Many students experience
multiple negative consequences as result of their substance use. Students who drink at the
binge level or beyond three or more times in a 2-week period report experiencing five or
more alcohol-related problems on average (Wechsler et al., 2002). Additionally, those
who use both alcohol and drugs are more likely to experience substance-related problems
(Escobedo, Chorba, & Waxweiler, 1995). Growing recognition of these academic,
social, health and health-related problems has made the treatment of college student
substance use a significant research and public health priority (Caldeira et al., 2008;
Saltz, 2004/2005).
Research has shown that brief motivational interventions (BMIs) result in
decreases in drinking and drug use (Larimer & Cronce, 2007; White et al., 2006), but
effect sizes of these interventions relative to control conditions are generally small to
moderate, many students who receive a MI continue to drink heavily and experience
alcohol-related problems, and results are limited and inconsistent for drug use (Carey,
Scott-Sheldon, Carey, & DeMartini, 2007; Lee, Neighbors, Kilmer, & Larimer, 2010;
Moreira, Smith, & Foxcroft, 2009). Research examining factors that may contribute to
non-response or how to improve these interventions has been fairly limited. The goal of
this study is to examine the utility of negative affect, delay discounting, and reinforcing
efficacy in predicting response to a brief intervention to reduce alcohol and illicit drug
use in college students. We will first review the literature on BMIs for college substance
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use and then review the literature on negative affect, delay discounting, and reinforcing
efficacy in relation to substance use and response to interventions.
Brief Motivational Interventions
Brief motivational interventions have been shown to be efficacious for college
drinking and preliminary studies suggest they are also useful in helping students reduce
drug use (Larimer & Cronce, 2007; Lee et al., 2010; Lundahl, Tollefson, Gambles, &
Brownell, 2010). BMIs for substance use typically utilize a motivational interviewing
style to deliver personalized feedback on an individual’s drinking or drug use.
Motivational interviewing (MI) is a nonjudgmental, person-centered therapeutic approach
that is specifically designed to address the ambivalence that a person may have about
changing a behavior (Miller & Rollnick, 2002). The fundamental components of MI
include: (a) “expressing empathy” or understanding regarding a person’s thoughts and
situation, and carefully articulating that understanding to the individual; (b) “developing
discrepancy” (i.e., cognitive dissonance) between the individual’s values and their
behavior and/or the individual’s drinking and normative drinking; (c) “rolling with
resistance”, or respecting the individual’s readiness to change; and (d) increasing and
supporting an individual’s “self-efficacy”, or confidence in their ability to make behavior
changes. In MI, it is important that the clinician acts as a collaborator in the process of
behavior change rather than as an authority figure/expert that simply provides
instructions. MI sessions often include personalized normative feedback that compares
the individual’s drinking with drinking patterns of other college students, which aims to
correct the student’s overestimation of other’s drinking and to increase motivation to
change (Neighbors, Larimer, & Lewis, 2004).
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Research has shown that BMIs are more effective than assessment-only control
groups for reducing alcohol use (Baer, Kivlahan, Blume, McKnight, & Marlatt, 2001;
Marlatt et al., 1998; Murphy et al., 2001), and that students who complete BMIs exhibit
greater or more reliable drinking reductions than those who receive normative feedback
without a counseling session (Carey, Henson, Carey,& Maisto, 2009; Murphy,
Dennhardt, Skidmore, Martens, & McDevitt-Murphy, 2010; Walters, Vader, Harris,
Field, & Jouriles, 2009; White, Mun, Pugh, & Morgan, 2007, but see also Murphy et al.,
2004). There have been over 11 studies that have evaluated the efficacy of brief alcohol
interventions for college drinkers (Larimer & Cronce, 2007). Far fewer studies (N = 3)
have examined BMIs that attempt to reduce drug use. One study suggested that
counselor-administered MIs were associated with reductions in drug use that exceeded a
control condition, but did not have an advantage over feed-back only interventions
(White et al., 2006). Results from Grossbard and colleagues (2010) suggested that a BMI
may be effective in preventing marijuana use when paired with an additional component
(in this case a parent-based intervention). Fischer and colleagues (2013) found
reductions in marijuana use and risky behaviors for both a clinician-delivered BMI and a
written-feedback only session for heavy marijuana users. More research is needed to
further evaluate the efficacy of these interventions on college student drug use, especially
for the large number of at-risk students who drink heavily and use drugs (McCabe et al.,
2006; McCabe et al., 2007).
Some evidence suggests that BMI effectiveness may be moderated by student
characteristics (Murphy et al., 2001). Murphy and colleagues (2001) found that while
there was no overall reduction in consumption or alcohol-related consequences, heavier
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drinkers (those who drank at least 23 drinks per week) in the BMI condition significantly
reduced their alcohol consumption whereas those in an education-based intervention, or
an assessment-only control condition, did not. Carey and colleagues (2007) found that
students with strong self-regulation reduced the number of drinks they consumed per
week after a BMI more than students with low self-regulation. Surprisingly, this study
also revealed that students lower in future time perspective changed more than did
students who were more future-oriented after a BMI. These authors hypothesized that a
BMI might encourage students who may not normally think about the consequences of
their drinking to do so and therefore students with lower future time perspective may
have benefited more from the intervention (Carey et al., 2007). Several other studies
reviewed below have also examined predictors of response to brief interventions.
Systematic reviews of this literature have concluded that although BMIs appear to
be effective in reducing college student substance abuse there is much room for
improvement (Elliot, Carey, & Bolles, 2008; Larimer & Cronce, 2007). Additionally, a
systematic review of normative feedback interventions indicated that effect sizes are
generally small to moderate (.11 -.4) (Moreira et al., 2009). Studies also suggest that
these effects may not be maintained long term (Barnett et al., 2004; McCambridge &
Strang, 2005). More research is necessary to examine participant characteristics
associated with response to BMIs. The identification of risk factors for poor response
would allow for a more efficient matching of students to more vs. less intensive
intervention approaches (Borsari, Tevyaw, Barnett, Kahler, & Monti, 2007), and might
also facilitate the development of additional intervention components that are designed to
address the risk factors (Murphy, Barnett, Goldstein, & Colby, 2007).
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Predictors of Substance Use and Treatment Outcomes
Research suggests that certain individual characteristics might be related to
substance use and related problems. Negative affect, impulsivity, and behavioral
economic measures of alcohol reinforcing efficacy have been shown to be strongly
related to substance use or related problems, and a few preliminary studies have linked
them directly with poor response to substance abuse treatment.
Negative affect. Numerous studies have established that there is a positive
association between alcohol consumption and depression among adults (Alati et al.,
2005; Rodgers et al., 2000). A recent meta-analysis of 74 studies found that 60.5% of
individuals who exhibited above-average levels of depressive symptoms also had aboveaverage levels of alcohol use and impairment, whereas only 39.5% of individuals with
below average levels of depressive symptom exhibited that pattern (Connor, Pinquart, &
Gamble, 2009). Moreover, the association between depression and alcohol-related
impairment was slightly stronger than that of depression and alcohol consumption
(Connor et al., 2009). Another study of over 300 college students found that negative
affect moderated the relationship between drinking and alcohol-related problems with
students with more negative affect experiencing more problems (Martens, Neighbors,
Lewis, Lee, Oster-Aaland, & Larimer, 2008). There is also some evidence that a history
of a depressive disorder may confer risk for later alcohol abuse. Dixit and Crum (2000)
estimated that the risk for heavy drinking in women with a history of depressive disorder
was 2.60 times greater than the risk in women with no history of depressive disorder.
Fewer studies have examined drug use and depression, but have found a positive
relationship between depressed mood and crack cocaine use (Falck, Wang, Carlson,
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Eddy, & Siegal, 2002), and methamphetamine use (Semple, Patterson, & Grant, 2005).
Results with marijuana use are mixed; one study reported a positive association between
depression and cannabis use disorder (Grant, 1995), and another that found that daily
marijuana users had lower rates of depression than non-users (Denson & Earleywine,
2006).
Treatment response. Depression also appears to play a role in predicting relapse.
Greenfield and colleagues (1998) found that individuals with a dual diagnosis of
depression and alcohol dependence upon being admitted to the hospital due to their
alcohol use exhibited greater relapse rates one year following discharge than those with
alcohol-dependence alone. Another study revealed that adolescents recruited from
outpatient treatment facilities who were diagnosed with comorbid depression and an
alcohol use disorder have been shown to relapse earlier (19 versus 45 days) than those
who were not diagnosed with depression (Cornelius et al., 2004).
Depression has also been implicated as a factor that may predict who responds to
treatment. In a study of Alcohol Anonymous attendees, reduced drinking was partially
mediated by reductions in depression (Kelly, Stout, Magill, Tonigan, & Pagano, 2010).
Witkiewitz and Bowen (2010) conducted a randomized trial of a mindfulness-based
relapse prevention program against treatment as usual and found positive associations
between post-intervention depression symptoms, craving and drinking. Additionally,
craving mediated the relationship between depression and drinking across both conditions
but depression moderated the relationship between intervention condition and craving.
Individuals in the mindfulness-based program showed no relationship between
depression and craving, which is predictive of relapse, while for those in the treatment as
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usual condition, there was a strong association. This suggests that depression may play
an important role in craving, and therefore relapse; but that certain interventions may be
able to mitigate this risk. The authors speculated that the mindfulness-based intervention
helped individuals be more aware of negative emotions and to respond to them
differently which weakened the relationship between depression and the craving response
and ultimately led to reduced drinking.
There have been two studies that have examined interventions for alcohol misuse
among people with co-occurring depression (Baker et al., 2010; Kay-Lambkin, Baker,
Lewin, & Carr, 2009) These studies revealed that both brief MI and longer CBT (up to
ten sessions) are successful in reducing drinking and depressive symptoms, but that there
is an advantage for the interventions of longer duration. Further, when a longer
intervention is utilized, it appears it can be delivered effectively by a clinician or
computer (Kay-Lambkin et al., 2009). It is of note that this sample included problem
drinkers who were also cannabis users which suggests the efficacy of these interventions
for comorbid drug use, alcohol misuse, and depression.
Depression and substance use in college students. Fewer studies have examined
the association between depressive symptoms and alcohol or drug use among college
students. The few studies that have included college samples have failed to find a
significant relationship between depression and alcohol consumption, but have found
depression is positively associated with alcohol-related problems (Armeli, Conner,
Cullum, & Tennen, 2010; Gonzalez, Bradizza, & Collins, 2009; Geisner, Larimer, &
Neighbors, 2004; Gonzalez, Reynolds, & Skewes, 2011; Patock-Peckham & MorganLopez, 2007). Moreover, research suggests that although heavy drinking drops off after
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college, the subset of individuals who continue to drink heavily exhibited elevated levels
of hostility, anxiety, and depressive symptoms while in college, suggesting that this may
be a key risk factor for a more severe and chronic drinking trajectory (Costanzo et al.,
2007).
Drug use has also been linked with negative affect and depressed mood in college
students. In one study, 17% of the variance in drug use was accounted for by scores on
the Beck Depression Inventory (Helm, Boward, McBride, & Del Rio, 2002). Research
has also shown that students with higher levels of depressed mood were more likely to
report non-medical prescription stimulant use (Ford & Schroeder, 2009), and 50% of
college students who reported frequent (3 or more occasions in the past month) non-oral
use of prescription stimulants were two times more likely to have depressed mood than
students who used less frequently or not at all (Teter, Falone, Cranford, Boyd, &
McCabe, 2010). Further, James and Taylor (2007) found that negative emotionality
mediated the relationship between narcissistic personality disorder and drug use problems
suggesting that negative affect is driving the relationship between this disorder and
problems related to drug use.
There may also be ethnic and gender differences in the relationship between
negative emotions and alcohol and drug-related outcomes. One study found that
depressed mood influenced college men’s substance use than women's with 25% and 5%
of the variance being explained by each group, respectively (Helm et al., 2002).
Costanzo and colleagues (2007) found that, 20% of the Caucasian students had the
psychological profile related to adulthood heavy drinking (i.e., hostility, anxiety and
depressive symptoms), whereas 50% of the African American students exhibited those
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characteristics. However, current rates of heavy drinking were similar across groups.
These results suggest that depression may be an especially important risk factor in
identifying severe patterns of drinking in women and African Americans. Further,
minority students may drink less and experience fewer problems than European
American students, but as previously discussed, it is possible that African American
students who are heavy drinkers may be at risk for a more severe trajectory of drinking
than their European American counterparts. Some studies, however, have not supported
this idea that depression plays a larger role in ethnic majority group. A study looking at
negative emotions in college students revealed that these emotions predicted higher levels
of alcohol dependence symptoms for British White students, but not for British Indian
students suggesting that negative emotions played a greater role in the ethnic majority
group’s drinking (Brar & Moneta, 2009). Another study reported a significant
association between anxiety, depression and drug use in Caucasian students, but not
African American students (Mounts, 2004).
Overall, research suggests that negative affect and depressive symptoms are risk
factors for substance use and related problems in college students, and preliminary
studies suggest that these symptoms may have implications for treatment response. One
study found that depressed college students did not change their drinking or experience
fewer alcohol-related problems after receiving a mailed feedback intervention (Geisner,
Neighbors, Lee, & Larimer, 2007). This is in contrast to other studies that have found
significant reductions in drinking or related problems after a mailed feedback
intervention (Collins, Carey, & Sliwinski, 2002; Walters, Bennett, & Miller, 2000). No
other studies have examined depression as a potential predictor of treatment outcomes in
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this population. The paucity of research in this area and the contradictory nature of the
findings suggest that more research is necessary to determine the nature of the
relationship between depression and substance use in college students. The present study
would examine the role of depression in response to interventions for substance use.
Distress tolerance. Distress tolerance refers to an individual’s ability to
experience and withstand negative psychological states (Simons & Gaher, 2005).
Specifically, distress tolerance involves how people think about their negative emotions
and how they evaluate them in regard to (1) how tolerable and aversive they are, (2) how
acceptable they are, (3) how attention commanding/disruptive they are, and (4) how
likely they are to cause a person to take action to reduce or avoid feelings of upset related
to negative emotions (Simons & Gaher, 2005). Individuals with low distress tolerance
are more likely to report distress as being unbearable, feel ashamed about feeling
distressed, judge these feelings as unacceptable, and to feel as though they have inferior
coping skills in comparison to others to deal with the distress. Individuals low in distress
tolerance may also go to great lengths to eliminate the distress and if he or she is
unsuccessful, tends to feel overwhelmed or consumed by their emotions. This sometimes
makes it difficult for the individual to maintain normal functioning during the periods in
which they feel distressed, and an individual’s level of distress tolerance can have marked
effects on the ways in which that person manages affect.
Substance use may be a common strategy used by those with low levels of
distress tolerance because it may quickly alleviate distress when an individual is faced
with a negative emotion (Buckner, Keough, & Schmidt., 2007). Indeed, between 10 and
25% of adults who drink alcohol do so at least partially as a method of coping with
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negative affect and using alcohol or drugs as a method of alleviating negative emotions
suggests a difficulty in tolerating negative emotions (Cooper, Russell, Skinner, Frone, &
Mudar, 1992).
A rapidly expanding body of literature supports the notion that low levels of
distress tolerance are related to more coping-related substance use. Distress tolerance can
be measured using self-report surveys (e.g., Distress Tolerance Scale; Simons & Gaher
2005), or laboratory measures of distress tolerance (e.g., breath holding task, cold
tolerance, auditory serial addition task). Various self-report measures and behavioral
measures of distress tolerance are correlated, but self-report measures are generally not
correlated with behavioral measures which suggests that these methods are measuring
something slightly different (McHugh et al., 2011). Both methods, however, have been
associated with reports of problematic substance use. Distress tolerance has been
associated with using substances to cope and substance-related coping has been linked
with especially problematic patterns of use (Carey & Correia, 1997; Martens, Cox, &
Beck, 2003; Martens et al., 2008). A study of young adult drinkers revealed that lower
distress tolerance was associated with higher coping motives for drinking (Howell,
Leyro, Hogan, Buckner, & Zvolensky, 2010), and another study found that in young
adults, lower levels of distress tolerance were related to coping motives of using
marijuana suggesting that individuals with lower levels of distress tolerance are more
likely to use marijuana to cope with their negative affect (Zvolensky et al., 2009).
Another study found that distress tolerance moderated the relationships between number
of negative life events and substance use. Participants who reported negative life events
and low distress tolerance reported more substance use and coping motivated use
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(O’Cleirigh, Ironson, & Smits, 2007). Similarly, distress tolerance partially mediated the
relation between PTSD symptoms and using marijuana to cope among adults recruited
from the community (Potter, Vujanovic, Marshall-Berenz, Bernstein, & Bonn-Miller,
2011). Martens and colleagues (2008) found that high levels of both negative affect and
coping motives moderated the relationship between drinking and related problems more
strongly than did either construct alone. This suggests that individuals with low levels of
distress tolerance are more likely to use drugs and/or alcohol to cope with negative affect
and that such coping-related substance use is particularly risky.
Treatment response. Research suggests that distress tolerance may also play a
role in precipitating relapse and predicting treatment completion. One study examined
individuals entering residential substance abuse treatment, and found that poorer
performance on a cognitive distress tolerance task was related to early treatment dropout
(Daughters et al., 2005a). Similarly, in a study examining 89 individuals in an inner-city
residential drug treatment facility, distress tolerance was related to the duration of the
most recent drug or alcohol cessation (Daughters, Lejuez, Kahler, Strong, & Brown,
2004). Another study comparing smokers who had at least one successful quit (abstinent
for 3 months or more) with smokers who had not been able to abstain for longer than 24
hours despite having tried to quit and found that those who relapsed also gave up sooner
on a cognitive distress tolerance task (Brown, Lejuez, Kahler, Strong, & Zvolensky,
2005). Thus, it appears that substance users with higher levels of distress tolerance may
have more success with both treatment completion and outcome than those with lower
levels of distress tolerance.
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Distress tolerance and substance use in college students. Although there have
been fewer studies to date examining the role of distress tolerance in college student
substance use, the existing research suggests that deficits in distress tolerance may be a
relevant risk factor. One study examined distress tolerance in European American and
African American college students separately and found that lower distress tolerance
increased risk for alcohol-related problems (after controlling for consumption) among
African American students, but not among European American students (Dennhardt &
Murphy, 2011). In a primarily European American sample, however, Buckner and
colleagues (2007) found that distress tolerance mediated the relationship between
depression and alcohol and marijuana problems such that lower levels of distress
tolerance was associated with more substance-related problems. Overall, those who are
unable to tolerate negative affect seem to be more likely to use substances to cope and
also experience more substance-related problems than those who have higher distress
tolerance, but more research is needed to further examine this relationship in college
students. Additionally, there have been no studies to date examining the role of distress
tolerance in predicting treatment outcomes in college samples. This study aims to
advance the literature in this area by examining distress tolerance as a predictor of
treatment outcomes in college students.
Behavioral economic risk factors. Behavioral economics theory combines
microeconomics and operant psychology to understand behavior and has been especially
useful in understanding contextual factors that contribute to alcohol and drug use (Hursh
& Silberberg, 2008). Behavioral economics recognizes that individuals have limited
behavioral and financial resources that they can allocate towards procuring commodities
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that are reinforcing (e.g., drugs, food). Both human and animal studies have supported
the basic principal of behavioral economics that drug or alcohol use increases as
constraints on access to the substance decreases (e.g., greater availability, lower price)
and as constraints on alternatives increase (Vuchinich & Tucker, 1988). Delay
discounting and relative reinforcing efficacy are two behavioral economic risk factors for
substance use that will be examined in this study.
Delay discounting. Delay discounting refers to the decrease in the subjective
value of a reinforcer as a function of the time until it is delivered and provides a
behavioral measure of impulsivity (Ainslie, 1975). Although overall individuals prefer
larger rewards to smaller rewards, if the individual is required to wait some length of time
to receive a larger reward, they may switch preferences and prefer the smaller reward that
they could receive sooner. For example, when given a choice between receiving $10
immediately and $1000 in 2 months, almost everyone would choose to wait and receive
the $1,000 in 2 months. However, if a person is required to choose between $500 now
and $1,000 in 2 months, a number of people may then prefer to receive the smaller
reward ($500) immediately, rather than wait for the larger reward of $1,000 (Petry,
2001). The discounting process may be relevant to college student’s decisions about
drinking. Alcohol and drug use often provides an immediate source of reinforcement
through a feeling of euphoria, stress reduction and often increased socialization with
friends, while the consequences of the alcohol use are delayed. In addition, the larger
rewards of choosing not to drink are often delayed (e.g., academic achievement, good
health, vocational success). This suggests that students who show a strong preference for
immediate rewards (and therefore devalue delayed rewards) may highly value alcohol
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and drugs (Vuchinich & Simpson, 1998). However, research on discounting suggests
that preferences among immediate and delayed reinforcers are not stable, and many
failures of self control may be related to the fact that the diminution in value follows a
hyperbolic rather than an exponential decay function (Green & Myerson, 2004). So, the
value of the delayed reward is discounted more steeply when the smaller, sooner reward
is immediately available. An illustration of this process is when a college student who
initially plans not to drink the night before an important exam, but ends up drinking
anyway. When the student initially plans to stay home to study and not drink, he or she
valued the arguably larger, more delayed reward of a good grade on the test the next day
more than drinking. A preference reversal may occur, however, when the student receives
a call from a friend asking him or her to go out and drink that night. At this point, the
immediate reward of drinking becomes more valuable than the larger delayed reward of
performing well on the exam.
Delay discounting is commonly measured in the lab by presenting individuals
with a series of choices between smaller, sooner rewards and larger, later monetary
rewards. Research using both real and hypothetical rewards has also shown that people's
discounting curves can be described by a hyperbolic function (e.g., Mazur, 1987):
V = A/ (1 + kD).
In this function, V is the present value of the delayed reward, A is the amount of the
reward, D is the length of the delay, and k is a free parameter that determines the discount
rate. The discounting parameter (k) is considered to be the index of impulsiveness (higher
k value = more impulsive).
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A recent meta-analysis provided strong support for the relationship between
delay discounting an addictive behavior and particularly for substance use and abuse
(MacKillop et al., 2011). Numerous studies have demonstrated that individuals with
these addictive behavior patterns have higher rates of delay discounting than controls
(Baker, Johnson, & Bickel, 2003; Dixon, Marley, & Jacobs, 2003; Heil, Johnson,
Higgins, Bickel, 2006; Madden, Petry, Badger, & Bickel, 1997). Many of these studies
have examined discounting and alcohol use and have shown that higher discounting rates
are associated with higher rates of consumption and with alcohol-related problems.
Kollins (2003) examined discounting and substance abuse variables in college students
and found that steeper discounting was significantly associated with younger age of first
alcohol use and marijuana use, “passing out” from alcohol use, and using a greater
number of drugs. Vuchinich and Simpson (1998) found that among college students,
both heavy social drinkers and problem drinkers demonstrated greater discounting than
light social drinkers. Similarly, Field, Christianson, Cole, and Goudie (2007) compared
light drinking adolescents to heavy drinking adolescents and found that the heavy
drinkers showed higher discounting of delayed hypothetical monetary and alcohol
rewards. Research also suggests that delay discounting may be associated with a more
severe pattern of drinking. Tucker, Vuchinich, and Rippens (2002) assessed delay
discounting by the proportion of discretionary income allocated to alcohol, and found that
in alcohol dependent individuals, greater discounting from alcohol (greater proportion of
discretionary income allocated to alcohol) predicted relapse. In a similar study, this
measure of delay discounting was able to distinguish between those problem drinkers
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who quit and those who continued even after controlling for preresolution drinking and
problems (Tucker, Vuchinich, Black, & Rippens, 2006).
Treatment response. There have been several studies that have documented a link
between delay discounting and response to treatment to quit smoking. MacKillop and
Kahler (2009) examined heavy drinking nicotine-dependent adults undergoing nicotine
replacement therapy combined with counseling and found that higher rates of
discounting was related to fewer days to relapse for smoking. Similarly, a study of
adolescent smokers who participated in a 4-week smoking-cessation program combining
contingency management (CM) and cognitive–behavioral therapy found that a higher rate
of discounting at baseline was related to a shorter period of abstinence (Krishnan-Sarin et
al., 2007). Another study found that for pregnant women who quit smoking during their
pregnancy, the individuals with higher discounting rates relapsed sooner postpartum
(Yoon et al., 2007).
Several studies have suggested that discounting may play a similar role in illicit
drug use treatment. One study found a trend-level result suggesting that opioiddependent individuals with high relapse rates had discounted delayed monetary rewards
more steeply at baseline than those who remained abstinent 3 months post treatment
(Passetti, Clark, Mehta, Joyce, & King, 2008). Washio and colleagues (2011) examined
discounting in a sample of cocaine-dependent individuals in contingency management
outpatient treatment. Individuals were assigned to either a higher or low voucher
condition. Results indicated that after controlling for treatment condition, higher delay
discounting rates were associated with fewer weeks of abstinence. Further, individuals
with higher rates of discounting in the low magnitude condition had fewer weeks of
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abstinence while those in the high magnitude condition did not. Although this interaction
was not statistically significant, this finding suggests that the high magnitude voucher
condition helped counteract the effect of higher discounting on abstinence (Washio et al.,
2011). Overall, high rates of delay discounting have been shown to be related to more
problematic substance use, may be related to a number of alcohol-related consequences,
and may predict response to treatment. But, although the majority of studies support a
link between delay discounting and substance use, Johnson and colleagues (2010) found
no differences in discounting between dependent marijuana users, non-dependent
marijuana users and controls. More research is needed to clarify the relationship between
drug use and discounting. Additionally, no studies have examined the role of discounting
in predicting response to brief substance abuse interventions among college students.
Reinforcing efficacy. According to behavioral economic theory, substance abuse
occurs when the reinforcing efficacy of alcohol or drugs is higher than that of alternative
reinforcers (Rachlin, 1997). Reinforcing efficacy (RE) is defined as relative preference
for the substance and is often measured in the laboratory by determining the amount of
behavior or some other resource (e.g., effort, time, money) that an individual will allocate
towards obtaining and using a substance (Bickel & Marsch, 1997). In animal studies, the
behavior measured is often lever presses, whereas in studies with humans RE is often
defined by the relative amount of time or money a person is willing to “spend” on the
substance. This basic research began using laboratory paradigms that measured RE to
determine the abuse liability of a drug (Hursh & Silberberg, 2008). More recently, RE
has been examined as an individual difference variable in clinical samples that may
predict substance use and related outcomes (MacKillop & Murphy, 2007; Murphy et al.,
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2005, 2009; Tucker et al., 2006; Tucker, Roth, Vignolo, & Westfall, 2009). RE can refer
to the absolute RE of a substance, how reinforcing a substance is when only that
substance is available, or relative to alternatives, how reinforcing a substance is when
alternative substances or activities are available (Epstein, Leddy, Temple, & Faith, 2007).
The latter approach is modeled after Herrnstein’s (1970) matching law.
Research has linked RE substance use in college students (MacKillop & Murphy,
2007; Smith et al., 2010). Demand curves are a common way of measuring RE in this
population (Skidmore & Murphy, 2011). Demand curves are created from hypothetical
self-reported drug or alcohol purchase tasks in which the participant specifies how much
of the substance they would purchase and use across a range of prices. Two curves can
be generated from this task: drug consumption amounts and drug expenditures are plotted
on the Y axis as a function of drug price. These curves, in turn, can be used to generate
the following indices of reinforcing efficacy: Demand intensity (number of
drinks/puffs/etc. consumed when price = 0), Omax (maximum expenditure), Pmax (the price
at which demand become elastic), breakpoint (the price which participants will use none
of the substance) and elasticity of demand (the rate of decrease in consumption as a
function of price). These metrics form two different latent factors (MacKillop et al.,
2009), those that measure Amplitude which represents the maximum spent and
consumed, and those that measure Persistence of demand or relative price sensitivity.
Intensity and Omax fall into the former category as scores on these metrics indicate how
much of a substance a person will consume when the substance is free and how much
they are willing to spend to use the substance. Elasticity, Pmax, breakpoint and also Omax
can be grouped into a second category called Persistence, which represents the sensitivity
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to increasing price. Although the indices tend to be moderately correlated they are not
redundant, and all have shown associations with measures of substance use and abuse and
thus may provide valid indices of the reinforcing efficacy of the substance being
measured (Murphy & MacKillop, 2006; Murphy et al., 2009).
A number of studies have linked demand curve indices of RE with various
substance use behavior in college samples. Murphy and MacKillop (2006) examined
demand curve measures of RE in a sample of college students and found that several
indices of RE (Intensity, Omax, and Breakpoint) were positively related to average
consumption per week, number of heavy drinking episodes, and alcohol-related
problems. Further, when comparing the lighter drinkers (no heavy drinking in typical
week) to the heavier drinkers (at least 1 heavy drinking episode in typical week), the
heavier drinkers had higher values for Intensity, Omax, and Breakpoint. This suggests that
these indices appear to be related to substance use overall, and may also be indicative of a
more problematic pattern of substance use. Smith and colleagues (2010) examined the
relationship between several demand metrics, impulsivity-related traits and alcohol
consumption and related problems in a sample of college students who reported
consuming alcohol at least once in the past month. They found that Omax and Intensity
moderated the positive relationship between impulsivity and alcohol consumption.
Additionally, Omax moderated the relationship between one impulsivity and alcoholrelated problems. These results suggest that students with elevated impulsivity traits and
a high RE for alcohol are at risk for heavier drinking and alcohol-related problems.
Treatment response. There is also preliminary evidence that the RE metrics
generated from demand curves may be predictive of response to brief alcohol
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interventions among college drinkers. MacKillop and Murphy (2007) examined RE in
heavy drinking college students who had undergone a single session motivational
interviewing intervention. They found that higher values on several of the demand curve
RE indices administered at baseline predicted heavy drinking 6-months later.
Specifically, participants who would spend the most on alcohol (maximum expenditure,
Omax) and those who had lower sensitivity to drink price (Breakpoint, Pmax, and Elasticity)
reported greater levels of follow-up drinking in models that controlled for baseline levels
of drinking (MacKillop & Murphy, 2007).
The Reinforcement Ratio is another behavioral economic measure of reinforcing
efficacy that is derived from relative levels of substance-related and substance-free
activity participation and enjoyment.

This measure was derived from Herrnstein’s

(1970) matching law that behavioral allocation to a given activity is jointly determined by
the reinforcement associated with that activity and the reinforcement received from all
other available sources. This is often measured in clinical settings by asking individuals
to provide activity participation and enjoyment for a range of activities (Correia, Carey,
Simons, & Borsari, 2003). The Adolescent Reinforcement Survey Schedule-Substance
Use Version (ARSS-SUV; Murphy et al., 2005) asks individuals to provide their pastmonth activity participation and enjoyment related to both substance-related and
substance-free activities. To obtain the reinforcement ratio, the total substance-related
reinforcement is divided by the sum of the total substance-related and substance-free
reinforcement scores. Larger values reflect greater proportional reinforcement derived
from substance-related activities (greater RE).

23

Research suggests that greater relative reinforcement from substance-related
activities is related to substance use and treatment outcomes. Murphy and colleagues
(2005) examined relative reinforcement in college students who completed a brief
motivational intervention. They found that 6-months post intervention, only women had
reduced their drinking and that women who derived a greater percentage of reinforcement
from substance-related activities were less likely to make changes. Additionally, men
and women who reduced their drinking post-intervention were examined and they
showed increased proportional reinforcement from substance-free activities. Taken
together, these findings suggest that RE maybe a useful construct in predicting substance
use severity and that traditional brief interventions may not be sufficient for those with
high RE from substances. The proposed study aims to replicate and extend these findings
by examining whether changes in RE predict response to a brief interventions that targets
alcohol and drug use in college students.
As previously discussed, although brief motivational interventions are associated
with small to moderated effect size reductions in drug and alcohol use, many students do
not respond (Moreira et al., 2009). In order to improve these interventions, researchers
have developed components to complement and enhance the effectiveness of standard
alcohol and drug focused BMI by attempting to address some of the aforementioned
behavioral economic and mood-related risk factor. Murphy and colleagues (2012)
developed a supplemental session, the Substance Free Activity Session (SFAS) that
attempted to facilitate drinking reductions by increasing student’s participation in
substance-free academic, community and recreational activities. This intervention
attempts to increase the salience of the delayed rewards associated with these activities
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(to counteract discounting) and also encouraged active engagement in goal-directed
activities that might improve mood. In this study, all students received a standard
counselor-delivered BMI and then were randomized to the SFAS session or a relaxation
control session. Results were promising for the BMI plus SFAS condition with
significantly larger reductions in alcohol problems. Additionally, this study suggested
that the BMI plus SFAS intervention is more effective for students with some of the risk
factors reviewed earlier. Students with higher levels of depression or lower levels of
substance-free reinforcement showed greater reductions in heavy drinking in the BMI
plus SFAS than the BMI plus relaxation condition (Murphy et al., 2012).
Aside from this study, little research has examined how both mood and
behavioral economic variables might relate to treatment outcomes in college students.
The goal of the current study was to examine the efficacy of a novel intervention
approach (BMI + SFAS) in reducing substance use and targeting behavioral economic
and mood-related variables. This intervention contained identical content to the SFAS
developed by Murphy and colleagues (2012) with additional material targeting depressive
symptoms and mood management. The effect of baseline levels of the targeted variables
(depression, distress tolerance, delay discounting, and substance reinforcing efficacy) on
response to intervention was also a focus. In the current study, all students received a
basic BMI and then were randomized to the SFAS that directly targeted engagement in
substance-free activities and mood management, or an education-based control session.
This study examined depression, distress tolerance, delay discounting and reinforcing
efficacy as predictors of poorer response to treatment across both conditions. Further,
moderators of treatment outcomes were examined such that those with greater
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depression, impulsivity and reinforcing efficacy of substances and lower distress
tolerance were predicted to experience better outcomes after the SFAS than the education
control. Finally, this study also looked at changes in these constructs as possible
mediators of treatment outcomes. Participants in this study were ethnically diverse which
is important given the very low percentage of minority student in many other studies and
potential differences in response to intervention (Murphy et al., 2010). We were
interested in how this intervention would function in this diverse population.
Specifically, the purpose and corresponding hypotheses of this dissertation are:
1.

To examine the role of depression, distress tolerance, delay discounting, and
reinforcing efficacy in predicting response to a brief motivational intervention for
substance use.
H1: Higher baseline levels of depression will be associated with greater levels
of alcohol and illicit drug use post-intervention.
H2: Lower levels of distress tolerance at baseline will be associated with
greater alcohol and illicit drug use post-intervention.
H3: Higher discounting of delayed rewards (more impulsive) will be related
to greater alcohol and illicit drug use post intervention.
H4: Higher levels of reinforcing efficacy for alcohol will be related to greater
alcohol and illicit drug use post intervention.

2. To examine these constructs as moderators of treatment outcome.
H5: Students with higher levels of depression will reduce their drinking and
illicit drug use more in the mood management and substance-free activity
condition than the control condition.
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H6: Students with lower levels of distress tolerance will reduce their drinking
and illicit drug use more in the mood management and substance-free activity
condition than the control condition.
H7: Students with higher levels of delay discounting will reduce their drinking
and illicit drug use more in the mood management and substance-free activity
condition than the control condition.
H8: Students with higher levels of reinforcing efficacy of alcohol or illicit
drugs will reduce their drinking and illicit drug use more in the mood
management and substance-free activity condition than the control condition.
3. To examine the role of these constructs as mediators of treatment outcome. That
is, it is expected that students in the BMI plus mood management and substance
free activity condition to reduce their drinking and drug use more than those in the
BMI plus education control. Additionally, students in the SFAS condition are
expected to show decreased depressive symptoms, delay discounting, reinforcing
efficacy and increased distress tolerance. Changes in these constructs are expected
to mediate changes in drinking and drug use.
H9: Reductions in depression will mediate the changes in drinking and drug
use from baseline to follow-up
H10: Increases in distress tolerance will mediate the changes in alcohol and
illicit drug use from baseline to follow-up.
H11: Reductions in delay discounting will mediate the changes in alcohol and
illicit drug use from baseline to follow-up.
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H12: Reductions in reinforcing efficacy will mediate the changes in alcohol
and illicit drug use from baseline to follow-up.
Method
Participants
Participants were 97 undergraduates (58.8% women; 41.2% men) from a large
public university in the southern United States. Approximately 1,500 were recruited and
data was screened for eligibility. Four hundred sixty-one students were eligible and 97
enrolled in the study (see Figure 1). All participants reported heavy drinking (4/5 or
more drinks for a woman/man) and 63% of the sample reported using drugs in the past
month. Sixty-two percent of students reported using marijuana, 19% reported nonmedical use of prescription drugs, 8% used cocaine, 6% used designer drugs, and 1%
reported heroin use. No students reported using methamphetamine. The sample was
ethnically diverse; 59.8% identified as European American, 30.9% as African American,
5.2% as Mixed Race, 2.1% as Hispanic/Latino, 1% as Asian, and 1% as Hawaiian/Pacific
Islander.
Procedure
Recruitment. Undergraduate students were recruited from the university’s
psychology subject pool, other undergraduate courses, and on-campus organizations. In
efforts to recruit a diverse sample, representatives of minority student organizations were
contacted to request that their members complete a brief (3-5 minute) confidential
screening survey that would determine their eligibility and researchers attended the group
meetings of groups who agreed to participate. Individual group members were told that
completing the survey was optional and that there would be no penalty for declining.
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Students recruited from undergraduate courses were given extra-course credit in
exchange for completing the screening survey and students recruited from organizations
received a small food incentive (e.g., granola bar).
Students were eligible to participate in the intervention study if they were between
18-30 years old and reported one or more heavy drinking episodes (defined as 5 or more
drinks in a sitting for a man, and 4 or more drinks for a woman) in the past month.
Screened students who met these criteria were contacted by phone or email (Appendix A)
and were invited to participate. Participant who agreed to participate were given a
scheduled day and time to present to the laboratory space. When the participant arrived
to their appointment, a research assistant explained project procedures, potential risks and
benefits of participation and scope and limits of confidentiality. All study participants
were required to provide informed consent before participating in the study (Appendix
B). Eligible students who consented to participate were assigned a number under which
their data were stored to protect confidentiality.
Measures.
Eligible participants who agreed to participate completed a battery of measures at
baseline and one and six months post intervention. Measures assessed demographic
information (Appendix C) (i.e., age, gender, ethnicity, year in school, socioeconomic
status) and self-reported alcohol and drug use as well. Depression, delay discounting,
reinforcing efficacy of alcohol and distress tolerance were also measured. Measures are
outlined below.
Daily Drinking Questionnaire (DDQ). Number of drinks per week was
assessed using the Daily Drinking Questionnaire (DDQ; Collins, Parks, & Marlatt, 1985).
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Students screened 1,503
1042 Ineligible
1042 Did not meet study
criteria
461 Students Eligible

97 Students enrolled,
consented and completed
baseline assessment

364 Eligible but not
enrolled
15 Declined
349 Couldn’t contact

0 not randomized
0 withdrew prior to
randomization
97 participants
randomized

50 Assigned to SFAS
50 Received intervention

47 Assigned to Education
47 Received intervention

44 Completed 1 month
follow-up assessment

41 Completed 1 month
follow-up assessment

33 Completed 6-month
follow-up assessment

32 Completed 6-month
follow-up assessment

Figure 1. Flow of Participants through Each Stage of Study.
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On the DDQ, respondents estimate the total number of standard drinks they
consumed on each day during a typical week in the past month. The DDQ has been used
frequently with college students and is a reliable measure that is highly correlated with
self-monitored drinking reports (Kivlahan, Marlatt, Fromme, Coppel, & Williams, 1990).
Participants were also asked the number of times in the past month that they engaged in a
heavy drinking episode as well as the number of times they had been drunk/intoxicated.
Drug Use Questionnaire (DUQ). The DUQ measures the number of days in the
past month participants used various drugs, as well as the amount of drug used (Hien &
First, 1991). In addition, students were asked if they use these drugs in concordance with
alcohol consumption.
Young Adult Alcohol Consequences Questionnaire (YAACQ). Alcoholrelated problems were assessed using the Young Adult Alcohol Consequences
Questionnaire (YAACQ; Read, Merrill, Kahler, & Strong, 2007). Participants are given a
list of 49 potential problems (e.g., “I have become very rude, obnoxious, or insulting after
drinking”; “I have driven a car when I knew I had too much to drink to drive safely”;
“I’ve not been able to remember large stretches of time while drinking heavily”) related
to their alcohol use and asked to indicate whether or not they have experienced that
problem in the past 6 months. The YAACQ has demonstrated strong psychometric
properties including internal consistency and predictive validity (Read et al. , 2007).
Internal consistency for the YAACQ in this study was .90.
Depression, Anxiety, and Stress scales (DASS). The DASS is a set of three selfreport scales designed to measure the negative emotional states of depression, anxiety
and stress (Lovibond & Lovibond, 1995). Each of the three DASS scales contains 7

31

items. Subjects are asked to use 4-point severity/frequency scales to rate the extent to
which they have experienced each state over the past week. Scores for Depression,
Anxiety, and Stress are calculated by summing the scores for the relevant item and for the
purpose of this study, we examined the Depression scale. Internal consistency for the
Depression scale was .92.
Distress tolerance. To examine aspects of distress tolerance more
comprehensively, two types of measures will be use: a self-report measure of emotional
distress tolerance and behavioral measure of distress tolerance.
Distress Tolerance Scale (DTS). The DTS is a 15-item self-report questionnaire
that measures the degree to which individuals believe the experience of negative affect is
unbearable (Simons & Gaher, 2005). Participants indicate how characteristic of them
each of the 15 statements about experiencing and tolerating distress is on a 5-point scale
ranging from “strongly agree” to “strongly disagree.” Internal consistency for the DTS
was .92
Mirror Tracing Persistence Task-Computerized Version (MTPT-C). The
computerized Mirror Tracing Persistence Task (MTPT-C; Strong et al., 2003) was used
as a behavioral measure of distress tolerance. Participants were asked to trace figures
presented on a computer screen using the mouse and were told it would be like tracing
the figure as if they were looking at it in a mirror. The program caused the cursor to move
the red dot in the opposite direction of physical movement of the mouse to simulate the
effect of a mirror. For example, moving the computer mouse down and to the left
resulted in the red dot moving up and to the right on the computer screen. If the
participant moved the mouse off of the figure when tracing, a buzzer sounded and the
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participant was forced to start tracing the figure from the beginning. After the participant
successfully traced the figure, or after 60 seconds had passed, the next figure appeared
and on the screen. The figures became progressively more difficult and the final figure
required the participant to trace the outline of a star shape. On this last figure, the
participant had the option to quit by hitting any button on the keyboard, and the time (in
seconds) it took for the participant to quit the task was the behavioral index of persistence
(or distress tolerance). Participants were encouraged to do the best they could on each
figure, but they were not offered a monetary incentive for doing well (persisting) unlike
in other studies that have used this task (McHugh et al., 2011).
Delay Discounting Task –modified (DDT). Delayed reward discounting was
also assessed using a modified version of a multi-item delay discounting task (DDT)
(Amlung & MacKillop, 2011). Amlung and MacKillop (2011) used a computer program
to present each option and we modified this task to create a questionnaire.

In this task,

participants were presented with 60 items, presented twice, in which they were asked to
choose between two hypothetical amounts of money. For each of the 120 choices, one of
the amounts was a smaller, immediate reward, while the other option was a larger,
delayed reward (e.g., Would you prefer $20 today, or $100 in 6 months?). The items
featured varying amounts and delays, with each choice contributing to the estimate of the
participant’s overall discounting rate parameter (k) which was computed using a Prism
graphpad macro that fit the participant choices to an hyperbolic equation. Higher k values
reflect a greater proportion of choices for the smaller immediate monetary amounts (i.e.,
a higher level of impulsivity).
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Hypothetical money choices provide a reliable and valid estimate of discounting
rates, which are highly correlated with discounting estimates generated from tasks that
use real monetary choices (Madden, Begotka, Raiff, & Kastern, 2003).
Measures of alcohol reinforcing efficacy.
Adolescent Reinforcement Survey-Substance Use Version (ARSS-SUV). The
ARSS-SUV (Murphy et al. 2005) is a measure of past-month reinforcement from
substance-related and substance-free activities. Past-month activity frequency and
enjoyment ratings are made with 5-point Likert scales (0–4). Frequency ratings range
from 0 (zero times per week) to 4 (more than once per day), and enjoyment ratings range
from 0 (unpleasant or neutral) to 4 (extremely pleasant). The frequency and enjoyment
ratings are multiplied to obtain a cross-product score that reflects reinforcement derived
from the activity (Correia et al., 2003). Murphy et al. (2005) found that the ARSS had 5
internally consistent (coefficient alphas .81 - .90) substance-free and substance-related
subscales (dating, peer interaction, sexual activity, family interaction, & academic
activity). The other variables of interest will be the total reinforcement ratio, i.e.,
substance-related total / (substance-free total + substance-related total), which measure
substance-free reinforcement and the relative reinforcing efficacy of substance use,
respectively.
Alcohol Purchase Task (APT). The APT is a simulation measure that assesses
self-reported alcohol consumption and financial expenditure across a range of drink
prices. Participants report the number of standard drinking they would consume during a
specified time frame (5 hours) at 19 price increments ranging zero (free) to $20 per drink.
Demand curves are estimated by fitting each participant’s reported consumption across
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the range of prices to Hursh and Silberberg’s (2008) demand curve equation: log Q =
1og Q0 + k (e -αP – 1), where Q represents the quantity consumed, Q0 represents
consumption at price = 0, k specifies the range of the dependent variable (alcohol
consumption) in logarithmic units, P specifies price, and α specifies the rate of change in
consumption with changes in price (elasticity). Several reinforcing efficacy (RE)
measures are generated from the demand curve: 1) breakpoint (first price at which
alcohol consumption is zero); 2) Intensity of demand (alcohol consumption at the lowest
price), 3) Omax (maximum financial expenditure on alcohol); 4) Pmax (price at which
expenditure is maximized); and 5) elasticity of demand (sensitivity of alcohol
consumption to increases in cost). Previous research indicates that these RE indices are
reliable, correlated with alcohol consumption and problems, and predictive of treatment
response (Murphy et al., 2009). Research has also shown that these indices can be
combined to create composite variables that are associated with alcohol variables and
may further increase reliability (Skidmore, Murphy, & Martens, under review).
Amplitude represents the maximum spent and consumed and is composed of intensity
and Omax, and the reinforcing ratio. Persistence represents the sensitivity to increasing
price and is composed of elasticity, Pmax, breakpoint, and Omax (MacKillop et al., 2009;
Skidmore et al., under review). Analyses will examine these two variables as well as the
reinforcing ratio separately due to the direct relation between this variable and the aim of
the SFAS.
Interventions
Brief motivational intervention to decrease substance use. Following the
baseline assessment, participants completed a brief motivational intervention to reduce
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alcohol and illicit drug use. This 25-30 minute intervention included information
intended to encourage students to reduce their use of alcohol and other drugs and was
explicitly developed for college students with mild to moderate levels of alcohol and or
drug use problems. This intervention program has been used before in other research
studies and has been well-received by students (Murphy et al., 2001, 2004, 2010). The
session began by encouraging the student to talk about their use of alcohol and drugs
(e.g., what they like and dislike about alcohol, how their pattern of use has changed over
time). They then received personalized feedback on how their drinking and drug use
compares to that of other students, along with information on tolerance, and engaging in
risky alcohol and drug use. The clinician discussed the feedback with the students and
assisted with goal-setting and provided advice on reducing or eliminating alcohol and
drug use if the student indicated he or she was interested.
Randomization to SFAS or education session. After this initial intervention
was completed, participants were randomized to one of two supplemental sessions: a
session targeting mood and substance-free activities or an education control.
Education on drugs and alcohol was chosen as a control intervention due to its
credibility as an intervention that would provide similar nonspecific elements as the
active condition (time, therapist contact). Additionally, although to our knowledge
education sessions have not been previously been used as a supplement to MI, standalone education sessions have typically not been shown to be effective in reducing
drinking or drug use (Hingson & White, 2010; Murphy et al., 2001). We used a random
number generator to stratify conditions by gender and ethnicity due to previous research
demonstrating gender and ethnicity to be related to response to intervention, (Carey et
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al., 2007; Murphy et al., 2010) and because it was important to have participants of
different ethnicities in both conditions. Immediately after the baseline assessment, all
participants received an alcohol and drug-focused BMI. Randomization to the SFAS or
Education control (both described below) occurred after this session as to not create
unintentional bias in the delivery of the drug and alcohol BMI.
Substance-free activity session (SFAS). This 25-30 minute session targeted
behavioral economic and mood-related factors with the goal of enhancing the efficacy of
the alcohol and drug BMI. Students were asked to discuss college and career goals as
well as the impact of drinking on them reaching these goals. Information on the
requirements for the student’s stated career goal(s) was presented as well as potential
activities in which the student could participate related to these goals (e.g., student
government; volunteering). Students also received general information regarding
financial advantages of graduating college and earning good grades. The session
continued with feedback on how the participant currently spent their time and the
difference between time spent using substances and time spend in other activities was
highlighted. Students were also presented with information on coping skills to manage
negative affect and to increase distress tolerance. Finally, if the student was interested,
goal-setting was conducted regarding time management, grades, and valued activities.
The student was asked if they would like to reconsider their substance use goals in light
of the information presented. These components aimed to address depressive
symptoms, the devaluing of delayed rewards and to increase engagement in constructive
substance-free activities, and hence reduce the relative value of substances. The session
was presented as the Achieving College Excellence (ACE) session to students with the
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proposed goal of helping them get the most out of their college experience. For
simplicity, for the remainder of this paper, this session will be referred to as the SFAS
session
Education session. The second condition was a 25-30 minute education-based
control. Students were given additional information about alcohol and its effects and/or
drugs and related effects. The clinician talked to the student about how these substances
impact the brain and nervous system, memory, sexual performance, and other areas of
the body using material obtained from the National Institutes of Health NIDA website.
Information about marijuana and three types of nonmedical use of prescription drugs
(opioids, depressants, and stimulants) was highlighted due to the high prevalence rates
of use of these drugs (SAMHSA, 2010). Students were invited to ask questions, but the
session was primarily didactic.
Follow-up assessments. Students who completed the intervention were invited
to complete follow-up questionnaires in the lab at 1 and 6 months after the intervention
date. If they were unable to come to the lab, they were emailed a link to complete the
questionnaires remotely using the secure site www.qualtrics.com. Studies that have
compared the correspondence between web-based and paper and pencil surveys have
supported their equivalence (De Beuckelaer & Lievens, 2009). In the current study,
there were no significant differences in responses on the main outcome variables for
participants who took the questionnaires online (N = 29) and those who completed a
paper and pencil version (N = 56) at 1 month or at 6 month (online: N = 6; paper: N =
56). Participants who completed the questionnaires remotely were unable to complete
the behavioral measure of distress tolerance.
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Clinician training and supervision. Intervention sessions were conducted by
five graduate students in psychology who had completed over 20 hours of training and
supervision in motivation interviewing including readings, DVDs, role-playing, and
supervision. All sessions were audio-taped and many were reviewed during weekly group
supervision with a licensed clinical psychologist with expertise in motivational
interviewing and brief interventions.
Evaluation of internal validity. To ensure the integrity of the intervention
session across clinicians, 20% of the BMI sessions, SFAS, and education sessions were
randomly selected and reviewed by a coder who was trained in motivational interviewing
but was not involved in the project. Sessions by each clinician were reviewed using a
brief intervention adherence protocol commonly used in intervention trials (Martens,
Smith, & Murphy, 2013; Murphy et al., 2012). Each component on the protocol was
rated as a 0 (Didn’t do it, N/A), 1 (Did it poorly or didn’t do it but should have), 2 (Meets
Expectations), or 3 (Above Expectations). A score of 2 or higher indicated that the
intervention component was delivered in a way that is consistent with the protocols in
terms of content and motivational interviewing style For the 21 main components of the
alcohol and drug MI protocol, the mean rating was 2.58 (SD = .25). Scores on 10
specific MI skills were a mean of 2.84 (SD = .25) indicating excellence adherence to MI
style. Average ratings for the SFAS and the Education session protocols were 2.66 (SD =
.22) and 2.79 (SD = .27), respectively. Rating of MI consistency in the SFAS session
was 2.62 (SD = .46). Overall, these rating indicate adherence to both protocol and MI
style (except education which was not an MI intervention) in all intervention
components.
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Data Analytic Plan
First, frequencies and descriptive statistics were computed to examine the
distributions of all variables. Outliers were corrected using the method described by
Tabachnik and Fidell (2001) in which values that are greater than or equal to 3.29
standard deviations above the mean were changed to be one unit greater than the greatest
non-outlier value. A variable was considered skewed or kurtotic if the skewness or
kurtosis statistic divided by the standard deviation of the statistic is greater than 2.4.
Variables that were skewed or kurtotic were transformed using square root or logarithmic
transformations. All transformations used in final analyses resulted in normal
distributions except for delay discounting which was significantly skewed and kurtotic.
Separate regression analyses were used to examine hypotheses 1-4 (predicting
treatment outcomes using baseline values of depression, distress tolerance, discounting
and reinforcing efficacy). For each predictor variable (e.g., depression), eight regression
equations were used with alcohol use, illicit drug use, and substance-related
consequences at 1 and 6 months post intervention as the dependent variable. For each
regression equation, baseline levels of each dependent variable, gender, and ethnicity
were included as covariates.
To test moderation (hypotheses 5-8) the method described by Aiken and West
(1991) was used. Using this technique, all continuous variables were first centered.
Interaction terms were then created by multiplying the intervention condition and each of
the predicted moderators: depression, distress tolerance, delay discounting, and the 3
reinforcing efficacy variables (Amplitude, Persistence, and Reinforcement Ratio). The
dependent variables were alcohol consumption, illicit drug use, and substance use
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consequences. In each equation, treatment condition, the baseline value of the dependent
variable and the moderator were entered in step 1 and the computed interaction term was
entered in step 2. Moderation was indicated if the interaction term was significant in the
model. If a statistically significant interaction is observed, simple slopes analyses were
conducted to determine the nature of the moderation effects.
The Sobel test was utilized to test mediation (hypotheses 9-12). These analyses
test the significance of the indirect effect of the independent variable on the dependent
variable through the mediator variable. The bootstrapping technique is commonly used
in smaller samples or when distributions violate the assumptions of normality. The
bootstrapping technique makes no distributional assumptions and can be applied to
smaller samples with more confidence. The Preacher and Hayes (2004) SPSS macro was
used to implement the Sobel test and bootstrapping technique. Hayes (2009) states that
there is no need to perform the traditional steps to mediation (as cited in Baron & Kenny,
1986) prior to using the bootstrapping technique, although these relationships can be
inferred from the bootstrapping output. For example, if the bootstrapping technique
indicated that depression mediated the relationship between baseline drinking and
drinking at follow-up, one could assume that there was a significant relationship between
baseline drinking and follow-up drinking, baseline drinking and depression, and
depression and follow-up drinking.
Results
Baseline Characteristics
Overall, participants reported consuming an average of 13.61 (SD = 10.02) drinks
in a typical week and a total of 11.31 (SD = 8.22) alcohol-related problems over the past
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month. Students who reported using drugs in the past month (n = 61, 63% of the sample)
overall used drugs 12.49 (SD = 10.90) days in the past month and reported 4.75 (SD =
4.40) problems related to drug use in the past month. Percentages of students reporting
using each type of drug were as follows: marijuana , cocaine 8.2%, Baseline levels of the
outcomes variables were examined across conditions. There was a significant difference
in typical weekly drinking with those assigned to BMI+SFAS drinking significantly
more. There were no differences in alcohol problems, number of drug days, or drugrelated problems. Twelve participants did not complete the one-month follow-up (N = 85,
88% follow-up rate) and 32 participants did not complete the six-month follow-up (N =
65, 67% follow-up rate). Follow-up rates did not differ by condition and there were no
demographic or baseline drinking differences between completers and non-completers.
Forty (65.6%) of these individuals reported using drugs and drinking alcohol
simultaneously. The mean levels of depression, distress tolerance (DTS & Mirror
Tracing), delay discounting, and reinforcing efficacy are shown in Table 1. Differences
in baseline delay discounting across intervention conditions approaches significance
(p=.053) with those in the SFAS condition demonstrating higher rates of discounting. A
score lower than 10 has been established as a cut-off point for “Normal” depressive
symptoms (Lovibond & Lovidbond, 1995) and 32% of the sample exceeded this cut-off.
There are no established cut-offs for delay discounting, distress tolerance, or the variables
of reinforcing efficacy.
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Table 1
Descriptive Statistics for Substance use, Mood, and Behavioral Economic Variables

Variable

Mean

SD

Drinks per Week

13.49

9.60

Alcohol Problems

11.31

8.23

Drug Use Days

7.86

8.23

Drug Use Problems

2.91

10.54

Depression

9.38

10.39

Distress Tolerance

3.30

.964

Delay Discounting

.058

.116

Reinforcement Ratio

.301

.169

Amplitude

.022

.707

Persistence

-.171

.624

N = 97

Correlations between baseline alcohol and drug use variables and mood and
behavioral economic variables are shown in Table 2. Depression was strongly correlated
with alcohol and drug use problems, but not consumption implicating it as potentially an
indicator of problem severity. Similarly, there was moderate negative association
between distress tolerance (DTS) and alcohol problems indicating more problems for
those low in distress tolerance. There were moderate to strong positive associations
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between the reinforcement ratio and typical weekly drinking, drug use days, alcohol
problems, and drug problems. As hypothesized, amplitude was significantly positively
correlated with drinks per week and alcohol problems, but surprisingly, persistence was
not correlated with any of the substance use variables. There were no significant
correlations between distress tolerance and drug use problems or the consumption
variables. Also contrary to expectations, delay discounting and the mirror tracing
distress tolerance measure were unrelated to the substance use variables.
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Table 2
Correlations between substances use and mood and behavioral economic variables
1

2

3

4

5

6

7

8

9

10

11

1. Drinks Per Week

-

.480**

.323**

.210*

.108

.024

.013

-.029

.437**

.506**

.081

2. Alcohol Problems

-

--

.197

.405**

.544**

-.316**

.029

.020

.352**

.432**

.097

.456**

-.051

.164

-.029

.076

.509**

-

-

3. Drug Use Days
4. Drug Problems

-

-

-

-

.409**

-.026

.199

-.026

.490**

-

-

5. Depression

-

-

-

-

-

-.500**

.080

.063

.296**

.247*

-.030

6. Distress Tolerance (DTS)

-

-

-

-

-

-

-.015

-.149

-.091

-.096

.072

7. Distress Tolerance (MT)

-

-

-

-

-

-

-

-.101

.132

.088

-.238*

8. Delay Discounting

-

-

-

-

-

-

-

-

-.142

-.043

-.050

9. Reinforcement Ratio

-

-

-

-

-

-

-

-

-

.595**

.129

10.

Amplitude

-

-

-

-

-

-

-

-

-

-

.517**

11.

Persistence

-

-

-

-

-

-

-

-

-

-

-

Note. ns ranged from 87-97 for alcohol variables; 52-61 for drug use variables * p ≤ .05. ** p ≤ .01.
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Analysis of Drinking Outcomes
Change in Substance Use Variables. Table 3 shows baseline, 1-month, and 6month descriptive data on all drinking and predictor variables, including the pre-post
(within group) effect sizes. Due to significant attrition at the 6-month follow-up, the
primary alcohol and drug outcome analyses were run separately for 1-month and 6-month
outcome to examine all available data for each time point1. Students who reported using
drugs in the baseline assessment received intervention content specific to drug use in the
BMI session; thus analyses were conducted with these individuals to better examine the
possible effect of this content.
Alcohol consumption and problems. Two time by group (2 x 2) repeatedmeasures ANOVAs that controlled for ethnicity and gender revealed significant effects
for time on typical drinks per week at 1-month [F (1, 79) = 28.78, p <.001(ηp2 = .267)]
and 6-month follow-up [F (1,61) = 8.05, p = .006(ηp2 = .117)]. Participants in the BMI +
SFAS condition showed moderate effect size reductions in drinking at 1 and 6 month
follow-up (ds= .53 &.58, respectively), and participants assigned to BMI + Education
demonstrated a small effect size drinking reduction at 1-month that decreased at 6-month
follow-up (ds= .34 & .12, respectively). For 6-month drinking, there was a significant
condition by time interaction that indicated an advantage for BMI + SFAS over BMI
+Education [F (1, 61) = 4.63, p =.035(ηp2 = .071)] (see Figure 2). This finding should be
interpreted with caution due to significant baseline differences in drinking between
conditions at baseline. There were no significant time by gender or time by ethnicity
interactions.
1

A second set of analyses were run on data imputed using a regression equation to predict 6-month
values based on the slope from baseline to 1-month. These results were highly similar to the outcomes
presented here that do not include imputed data.

46

Drinks per Week

19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

Education
SFAS

Pre-Intervention

6-Months PostIntervention

Figure 2. Changes in drinks per week by condition

Repeated-measures ANOVAs on reports of alcohol-related problems revealed
significant time effects for 1-month [F (1, 79) = 22.07, p <.001(ηp2 = .218)] and 6-month
follow-up [F (1,61) = 13.33, p = .001(ηp2 = .179)]. Participants in the BMI + SFAS
condition showed moderate effect size reductions in alcohol-related problems at 1 and 6
month follow-up (ds= .50 & .45, respectively). Participants assigned to BMI +
Education demonstrated a medium to large effect size reductions in alcohol-related
problems at 1-month and 6-month follow-up (ds= .75 & .62, respectively); however,
there were no significant condition by time interactions. There were also no significant
time by gender or time by ethnicity interactions.
Drug use and problems. A series of four time by group (2 x 2) repeatedmeasures ANOVAs controlling for gender and ethnicity revealed significant effects for
time on days used drugs in the past month at 1-month [F (1, 44) = 17.82, p <.001(ηp2 =
.288)] and 6-month follow-up [F (1,40) = 12.01, p = .001(ηp2 = .231)] among participants
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who reported baseline drug use. Participants in the BMI + SFAS condition showed small
effect size reductions in drug use days at 1 month that increased to a moderate effect size
reduction at 6-month follow-up (ds= .34 & .65 respectively). Participants assigned to
BMI + Education demonstrated a small effect size reductions in drug days at 1 and 6month follow-up (ds= .29 & .14, respectively). A significant condition by time
interaction indicated an advantage for BMI + SFAS over BMI +Education in reducing the
number of drug use days at 6-month follow-up. [F (1, 40) = 4.48, p =.041(ηp2 = .101)]

Drug Days in Past Month

(see Figure 3).
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Figure 3. Changes in drug use days by condition

Repeated-measures ANOVAs of reports of drug-related problems revealed
significant time effects for 1 month [F (1, 44) = 19.78, p <.001(ηp2 = .310] and 6-month
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follow-up [F (1,36) = 15.74, p < .001(ηp2 = .304]. Participants in the BMI + SFAS
condition showed moderate to large effect size reductions in drug use days at 1-month
and 6-month follow-up (ds= .74 &.61, respectively). Those in the BMI + Education
condition showed small effect size reductions in drug-related problems at 1-month and
moderate effect size reductions at 6-month follow-up (ds= .28 &.47, respectively).
There was a trend-level time by condition interaction suggesting an advantage for BMI +
SFAS [F (1,44) = 3.52, p =.067 (ηp2 = .074] in reducing problems related to drug use at
1-month follow-up. There were no significant time by gender or time by ethnicity
interactions. See Table 3 for means, standard deviations and effect sizes for these
analyses.
Change in Distress Tolerance, Depression, Impulsivity and Reinforcing Efficacy
A series of time by group (2 x 2) repeated-measures ANOVAs were used to
examine change in potential predictor/moderating variables at 1 month and 6-months post
intervention. There were significant time effects for distress tolerance (MT & DTS) at 1
and 6 months indicating a decrease in distress tolerance across conditions in the mirror
tracing task and an increase in distress tolerance as measured by the DTS. There was also
a significant time by condition interaction for change in distress tolerance (MT) at 6month follow up indicating a larger decrease for the BMI + SFAS condition. There was
also a significant time effect for depression indicating a decrease in depressive symptoms
at 1 and 6-months post-intervention. Additionally, a significant time effect for the
reinforcement ratio (proportion of reinforcement derived from substance use)
demonstrated a decrease at 1 month, but no significant change at 6 months. There were
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no significant changes in discounting, or the amplitude or persistence measures of
reinforcing efficacy.
Mood and behavioral economic variables predicting outcomes across
A series of regression analyses were used to determine the effect of the mood and
behavioral economic variables on response to treatment across conditions. Drinks per
week, alcohol problems, drug use days, and drug-related problems at 1 and 6 months
were regressed on depression, distress tolerance, discounting, and reinforcing efficacy
variables separately (see Table 4 for results). The baseline value of each DV (e.g., drinks
per week) was included as a covariate in each model as were gender and ethnicity due to
significant correlations between these variables and outcome variables.
Higher baseline substance reinforcing efficacy as measured by the reinforcement
ratio predicted more alcohol problems at 1-month follow-up even after controlling for
baseline level of alcohol problems (β = .254 p = .021). There were trend-level
associations between the baseline reinforcement ratio and drug-related problems at 1month (β = .270, p = .065) and 6-month (β = .392, p = .051) follow-up. Baseline
persistence was significantly associated with drinks per week at 6-month follow-up (β =
.198, p = .048).
Trend level associations were found for distress tolerance predicting alcohol
problems at 1-month (β = -.152, p = .093) and drug problems at 6-months (β = -.276, p =
.063). Trend level associations were also found for delay discounting (impulsivity)
predicting alcohol problems at 1-month follow-up (β = -.176, p = .059). The findings
with distress tolerance are consistent with our hypothesis that lower distress tolerance
would be associated with more problems after an intervention.
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Table 3
Pre-Post Means (SD) and Effect Sizes for Drinking and Drug Use Outcomes
Factor

Baseline

1-month
follow-up

1-month completers
Typical Drinks Per Week

Baseline

6-month
follow-up

6-month completers

Within-groups
effect size (d)

Within-groups
effect size (d)

1-month

6-month

mean (SD)

mean (SD)

mean (SD)

Mean (SD)

SFAS

14.53 (9.15)

9.58 (9.35)

15.84(9.64)

9.97(10.59)

.53

.58

Education Session

10.88 (8.60)

7.95 (8.59)

10.73(9.33)

9.35(12.77)

.34

.12

SFAS

11.21 (8.33)

6.93(8.68)

12.42(8.78)

8.33(9.46)

.50

.45

Education Session

10.80(7.79)

5.33(6.85)

11.21(8.35)

5.94(8.78)

.75

.62

SFAS

12.88(11.26)

9.19(10.73)

13.35(10.79)

6.85(9.28)

.34

.65

Education Session

13.00(10.90)

9.86(11.13)

13.14(11.59)

11.52(12.07)

.29

.14

SFAS

5.11(4.38)

2.27(3.32)

5.29(4.47)

2.28(5.34)

.74

.61

Education Session

4.54(5.21)

3.18 (4.53)

5.11 (5.44)

2.79(4.53)

.28

.47

Alcohol-related consequences

Drug Use Days in Past Month

Drug Use Consequences

(table continues)
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Table 3
Pre-Post Means (SD) and Effect Sizes for Drinking and Drug Use Outcomes
Factor

Baseline

1-month
follow-up

1-month completers

Within-groups
effect size (d)

Within-groups
effect size (d)

6-month completers

1-month

6-month

Baseline

6-month
follow-up

Depression
SFAS

8.60(9.56)

5.67(7.42)

9.63(10.56)

4.69(6.56)

.35

.58

Education

10.82(10.94)

5.00(6.89)

10.13(10.66)

5.66(7.11)

.65

.50

SFAS

3.38 (.953)

3.61(.914)

3.34(.932)

3.41 (1.05)

.25

.07

Education

3.23(.973)

3.38(.988)

3.16(1.07)

3.50 (.914)

.15

.34

SFAS

108.48(125.68)

72.55(62.26)

150.61(156.55)

59.58(62.03)

.38

.83

Education

104.23(97.16)

79.89(88.38)

105.23(100.08)

109.84(98.71)

.26

.05

SFAS

.071(.135)

.073(.141)

.075(.147)

.095(.191)

.01

.12

Education

.026(.029)

.053 (.123)

.042(.073)

.061 (.121)

.36

.20

Distress Tolerance (DTS)

Distress Tolerance (MT)

Delay Discounting

(table continues)
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Table 3
Pre-Post Means (SD) and Effect Sizes for Drinking and Drug Use Outcomes
Factor

Baseline

1-month
follow-up

1-month completers

Within-groups
effect size (d)

Within-groups
effect size (d)

6-month completers

1-month

6-month

Baseline

6-month
follow-up

Reinforcement Ratio
SFAS

.308(.162)

.264(.203)

.334 (.167)

.275(.176)

.24

.34

Education

.297 (.180)

.231(.196)

.293(.194)

.258(.205)

.35

.18

SFAS

.026 (.649)

.111(.741)

.097(.736)

.084(.759)

.12

.02

Education

-.045(.693)

-.054(.811)

-.037(.724)

.039(.795)

.01

.10

SFAS

-.038(.653)

.089(.746)

-.026(.681)

-.085(.756)

.18

.08

Education

.026(.603)

-.108(.752)

.009(.608)

.113 (.776)

.20

.15

Amplitude (z-score)

Persistence (z-score)

Note: Sample sizes were as follows for SFAS and Education respectively: Alcohol variables 1 month: ns = 43, 40; Alcohol variables 6
month: ns = 33;32; Drug variables 1-month: ns =26, 22; Drug use 6-month: ns =23,21; Drug use consequences 6-month. ns=21, 19.
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The discounting findings, however, are inconsistent with our hypothesis and
indicate that lower discounting was related to more alcohol problems.
Moderation Analyses
Moderation analyses were used to test the hypotheses that the BMI +
SFAS intervention would be more effective than BMI + Education for participants with
lower baseline levels of distress tolerance and with higher baseline levels of delay
discounting, depression and substance reinforcing efficacy. Moderation was examined
for typical drinks consumed per week, alcohol-related problems, drug days in the past
month, and drug-related problems and significant findings are described below. Baseline
distress tolerance (as measured by the DTS) significantly moderated the effect of
treatment condition on one-month alcohol-related problems (β = -.661, p = .023) such
that those with higher distress tolerance reduced their drinking more in the Education
session condition. However, simple slopes analyses indicated no significant difference
between conditions for those high in distress tolerance (β = -.235, p = .132) or low in
distress tolerance (β = .006, p = .969). Baseline distress tolerance (as measured by the
mirror tracing task) also significantly moderated the effect of treatment condition on onemonth alcohol-related problems (β = .672, p = .010). A simple slopes analysis indicated
that BMI + Education was associated with fewer alcohol problems at 1-month follow-up
than BMI + SFAS among participants with lower levels of distress tolerance at baseline
(β = -.419, p = .009) (see Figure 4). There was no difference between conditions for
participants with higher levels of distress tolerance at baseline (β = .231, p =.150)

54

Table 4
Depression, Distress Tolerance Reinforcing Efficacy, and Delay Discounting Predicting
Alcohol and Drug use Variables after a Brief Intervention
Variable

B

SEB

β

t

p-value

ΔR2

Depression predicting substance use
Consumption
1-month
6-month

-.011

-.010

-.083

-1.122

.265

.007

.002

.015

-.013

-.139

.890

.000

Days illicit drug use
1-month
6-month

-.002

.005

-.038

-.456

.651

.001

-.001

.007

-.023

-.175

.862

.001

Alcohol Problems
1-month
6-month

.000

.005

-.010

.095

.924

.000

.001

.006

.018

.154

.878

.000

Drug Problems
1-month
6-month

-.007

.005

-.164

-1.312

.196

.021

-.002

.06

-.064

-.374

.712

.003

Distress tolerance Predicting Substance Use
Alcohol Consumption
1-month
6-month

-.011

.111

.-.008

-.102

.919

.000

-.139

.162

-.086

-.859

.394

.007

Days illicit drug use
1-month
6-month

-.046

.054

-.074

-.847

.402

.005

-.080

.086

-.129

-.930

.358

.015

Alcohol Problems
1-month
6-month

-.053

.051

-.105

-1.040

.302

.009

-.082

.058

-.159

-1.421

.161

.023

Drug Problems
1-month
6-month

-.053

.047

-.133

-.1124

.267

.016

-.029

.065

-.072

-.447

.659

.005

(table continues)
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Table 4
Depression, Distress Tolerance Reinforcing Efficacy, and Delay Discounting Predicting
Alcohol and Drug use Variables after a Brief Intervention
Variable

B

β

SEB

t

p-value

ΔR2

Distress Tolerance (MT) Predicting Substance Use
Consumption
1-month
6-month
Days illicit drug use
1-month
6-month
Alcohol Problems
1-month
6-month
Drug Problems
1-month
6-month

-.001

.001

.-.060

-.788

.433

.003

-.001

.001

.-.089

-.899

.378

.008

-.00003

.000

.-.006

-.079

.937

.000

.000

.000

-.055

-.419

.678

.003

-.001

.000

-.152

-1.701

.093†

.022

-.001

.000

-.137

-1.292

.202

.018

.000

.000

-.131

-1.135

.262

.016

-.001

.000

-.276

-1.937

.063†

.074

Delay Discounting Predicting Substance Use
Consumption
1-month
6-month

-3.645

2.747

-.101

-1.327

.188

.009

-2.09

3.871

-.054

-.540

.591

.003

Days illicit drug use
1-month
6-month

-1.686

1.179

-.116

-1.430

.160

.013

-.025

1.792

-.002

-.014

.989

.000

Alcohol Problems
1-month
6-month

-2.257

1.179

-.176

-1.915

.059†

.029

-1.067

1.326

-.086

-.804

.424

.007

Drug Problems
1-month
6-month

-1.766

1.121

-.180

-1.576

.122

.030

-.063

1.223

-.008

-.052

.959

.000

1.975

.052

.022

-1.2697

.211

.017

Reinforcing Efficacy (Reinforcement ratio)
Predicting Substance Use
Consumption
1.506
.763
.178
1-month
6-month
-.1379
1.088
-.154

(table continues)
56

Table 4
Depression, Distress Tolerance Reinforcing Efficacy, and Delay Discounting Predicting
Alcohol and Drug use Variables after a Brief Intervention
Variable

B

β

SEB

t

p-value

ΔR2

Days illicit drug use
1-month
6-month

.133

.426

.039

.312

.757

.001

-.024

.671

-.007

-.035

.972

.000

Alcohol Problems
1-month
6-month

.728
-.010

.309
.363

.254
-.004

2.360
-.029

.021*
.977

.049
.000

Drug Problems
1-month
6-month

.609

.322

.270

1.894

.065†

.045

.920

.445

.392

2.065

.051†

.089

.484

.003

.300

.012

.168

.019

.700

.002

Demand Metrics (Amplitude) Predicting Substance Use
Consumption
-.144
.205
-.067
-.703
1-month
.307
.293
.137
1.048
6-month
Alcohol Problems
.118
.085
.181
1.394
1-month
-.037
.097
-.053
-.387
6-month
Demand Metrics (Persistence) Predicting Substance Use
Consumption
1-month
6-month

-.092

.161

-.042

-.569

.571

.002

.483

.238

.198

2.025

.048*

.037

Alcohol Problems
1-month
6-month

-.071
-.137

.071
.084

-.093
-.178

-.991
-1.653

.325
.108

.008
.030

* p≤ .05
† trend-level finding
Note. Sample sizes varied slightly by were predictor but were generally as follows: Alcohol
variables 1 month: ns = 83; Alcohol variables 6 month: ns = 65; Drug variables 1-month: ns =48;
Drug use 6-month: ns =44
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Figure 4. Reductions in alcohol problems for students with high (+ 1 SD) versus low (- 1 SD)
levels of Distress Tolerance as measured by DTS (upper panel) and Mirror Tracing Task Lower
panel) by intervention condition
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Baseline levels of the persistence factor moderated the effect of treatment
condition on drinking at 1-month (β = -.513, p = .024). Simple slopes analyses indicated
that BMI + SFAS was associated with less drinking at 1-month follow-up (β = .344, p =
.024) for those with low persistence values. There were no significant differences
between conditions for those with high persistence values, but there was a trend for
greater reductions for participants in BMI + EDU (β = -.286, p = .066) (see Figure 5).

Figure 5. Reductions in alcohol consumption for students with high (+ 1 SD) versus low
(- 1 SD) Persistence by intervention condition

Moderation was also examined for drug use outcomes. Baseline delay discounting
moderated the effect of treatment condition on drug use days in the past month at 1month follow-up (β = -1.78, p = .008). Simple slopes analyses indicated that BMI +
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EDU was associated with fewer drug days at 1 month for those high in discounting (β = 1.018, p = .022) and BMI + SFAS was associated with fewer drug days for those who
were low in discounting (β= .539, p = .013) (see Figure 6).

Days Drug Use Reduction at 1-month
follow-up

10

9
8
7
6
SFAS

5
4
3

2
1
0

Low K

High K

Figure 6. Reductions in drug use days for students with high (+ 1 SD) versus low (- 1
SD) Delay Discounting (k) by intervention condition

Mediation Analyses
Mediation analyses were conducted to examine if change in mood, substance
reinforcing efficacy, or alcohol demand-related variables explained the relationship
between treatment condition and outcome. A prerequisite for examining moderation is a
significant effect of the IV (condition) on the DV (drinking or drug outcomes). Thus,
mediation was only examined for the effect of treatment on typical drinks per week at 660

months and days of drug use at 6-months. Amplitude and Persistence were only
examined as mediators in the relationship between condition and alcohol consumption,
not drug use as the majority of the variables that comprise these composites measure
alcohol demand. The reinforcement ratio was examined for drinking and drug use
outcomes. We tested for mediation using Preacher and Hayes’ (2008) bootstrapping
methodology for indirect effects based on 5000 bootstrap resamples to describe the
confidence intervals of indirect effects. Separate mediation analyses were run with
change scores of each of the potential mediators: depression, distress tolerance (two
measures), discounting, reinforcing efficacy, and, for effect on 6-month drinking, alcohol
demand metrics. Bootstrap data is interpreted by determining whether zero is contained
within the 95% CIs, which indicates a nonsignficant mediation effect. Results indicated
no significant mediation effect for any of the variables examined (see Table 5).
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Table 5
Mediation of substance use outcomes by depression, distress tolerance, delay discounting
and reinforcing efficacy variables.
Point Estimate

BCa* 95% CI
Lower
Upper

Depression

.0008

-.0965

.1331

Distress Tolerance (DTS)

-.0190

-.2392

.0963

Distress Tolerance (MT)

.0339

-.2960

.3647

Discounting

-.0587

-.1818

.0217

Reinforcement Ratio

.1011

-.2563

.4780

Amplitude

.0750

-.1722

.3781

Persistence

-.0090

-.2585

.1104

Depression

.0021

-.0682

.1288

Distress Tolerance (DTS)

-.0256

-.2373

.0699

Distress Tolerance (MT)

.1935

-.0474

.7921

Discounting

.0071

-.1107

.1068

Reinforcement Ratio

.0473

-.1850

.3853

Indirect Effects on 6-month drinking

Indirect Effects on 6-month drug days

*BCa = bias corrected and accelerated bootstrapping confidence intervals that include corrections for both
median bias and skew. Confidence intervals containing zero are interpreted as not significant
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Discussion
The goal of this study was to examine mechanisms of change associated with
response to a novel brief substance use intervention approach (BMI + SFAS) that
targeted behavioral economic and mood-related variables. An ethnically diverse group of
heavy-drinking college students (63% of whom also used illicit drugs) completed a
standard alcohol and drug-focused MI and were then randomized to a supplemental
session that aimed to increase engagement in substance free activities and help with
mood management or to a counselor administered education-based control session. The
effect of baseline levels of the targeted variables (depression, distress tolerance, delay
discounting, and substance reinforcing efficacy) on response to intervention was
examined. These behavioral economic and mood-related variables were also examined
as potential moderators and mediators of treatment outcome. Overall, depression,
distress tolerance, delay discounting and substance reinforcing efficacy were not
significant predictors of treatment outcome. We found few significant moderation
findings and no significant mediation effects suggesting that other factors may be more
relevant in predicting who makes changes after a brief intervention. Additionally,
significant limitations to this study may have impacted the results. Specific findings are
discussed below.
Substance Use Outcomes
Across conditions students reported significant drinking reductions, fewer
alcohol-related problems, fewer days of drug use in the past month, and fewer drugrelated problems at 1- and 6- month follow-ups. Because there was no assessment-only
control condition, we cannot conclude with certainty that the intervention caused the
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reductions; however, these reductions are consistent with literature supporting the
efficacy of BMIs for college student drinking and drug use (Larimer & Cronce, 2007;
White et al., 2006). Further, students who received the MI + mood management and
substance-free activity session (SFAS) exhibited significantly greater reductions in
reported drinking and days of drug use at 6 month follow-up in comparison to an
equivalent length and modality control condition that included a standard MI and an
education control session. This suggests that a supplemental intervention targeting mood
and substance-free activities may increase the efficacy of BMIs for college student
substance use. These findings, however, should be interpreted cautiously due to greater
baseline drinking for student who were randomized to SFAS and the absence of treatment
advantage for SFAS on other substance-related variables. This is somewhat consistent
with the findings by Murphy and colleagues (2012) in which a BMI plus a similar
supplemental intervention was related to fewer alcohol problems than a BMI + relaxation
session control and lower binge drinking among participants with low levels of
substance-free reinforcement or high levels of depression. These results are promising
given the shorter duration of the standard BMI and SFAS sessions in the current study
(25-30 minutes versus 40-60 minutes in Murphy et al., 2012) suggesting that significantly
shorter interventions may still have an effect on substance use outcomes. However, it is
of note that Murphy and colleagues (2012) observed larger effect size reductions.
Reductions in drug use after the BMI + SFAS session is especially intriguing given the
relatively few brief interventions that have examined drug use outcomes (Fischer et al.,
2013; Lee et al., 2010). The SFAS session may have been effective in reducing use at
least in part due to the focus on college and career goals as many students would lose
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their scholarship if they were caught with drugs. Drug violations are also problematic for
licensure in many professions and this information was provided to students interested in
those professions.
Predictors and Moderators of Intervention Outcomes
Depression predicting and moderating substance use outcomes. Contrary to
our hypotheses, baseline levels of depression were not predictive of drinking or drug use
outcomes at one and six months after an intervention. A number of studies have found a
relationship between depression and substance use and problems (Geisner et al., 2004,
Helm et al., 2002), but many studies also fail to find this relationship especially with
alcohol consumption (vs. problems) (Park & Grant, 2005). Research suggests that
depressed students may not respond as well to brief interventions as non-depressed
students (Collins et al., 2002; Geisner et al., 2007) and thus it is surprising that in this
study that the hypothesis that students high in depression would report more drinking,
drug use and related problems after an intervention was not supported. Perhaps the
predictive utility of depression in this case was reduced by that fact that students had
reduced depression across conditions after the intervention. Murphy and colleagues
(2012) also found a reduction in depression for a BMI plus substance-free activity or
relaxation supplement, but did not report if baseline depression predicted outcomes.
We also hypothesized that depression would moderate treatment outcome such
that students with higher levels of depression would reduce their drinking and illicit drug
use more in the SFAS session than in the education condition due to the SFAS content
designed to target depressive symptoms and mood management (Murphy et al., 2012).
We did not find significant results suggesting that contrary to our hypothesis, the BMI +
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SFAS session was not more effective than the BMI + Education in reducing substance
use or related problems for those with higher levels of depression. The lack of findings
with depression in this study may be in part due to the low levels of depression in this
sample. Only 32 % of the students indicated an elevation in depressive symptoms
creating a fairly homogeneous, non-depressed sample. However, it is of note that
Murphy and colleagues (2012) found that students higher in depression benefited from
the SFAS more than the control condition and they found a lower rate of depression in
their study. It is also possible that the brevity of the intervention and content affected the
outcome. The SFAS session devoted approximately 25-30 minutes to discussion of
college and career goals, engagement in substance-related activities and, mood and
related coping strategies. This is in contrast to the 45-minute SFAS session with a greater
focus on substance-free activities for which Murphy and colleagues (2012) found an
advantage. Perhaps those students who were high in depression were able to decrease
their drinking due to the longer session and/or the focus on increasing substance-free
activities more so than in a shorter session that included more coping content.
Distress tolerance predicting and moderating substance use outcomes.
Consistent with our hypothesis, trend-level results suggested that students with higher
tolerance for distress on a behavioral measure (mirror tracing) had fewer alcohol-related
problems at one-month follow-up and fewer drug problems at six-month follow-up.
Students who have lower levels of distress tolerance may turn to substances to cope when
they are faced with a stressor, and those who can more easily tolerate distress may have
developed more adaptive ways of coping. These students may find it more difficult to
reduce substance use after an intervention due to the need substances fulfill for these
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individuals. This is consistent with research that has shown that individuals low in
distress tolerance are more likely to relapse after a substance use intervention (Daughters
et al., 2005b). Taken together, these results suggest that distress tolerance may be a good
indicator of poor response to intervention and that for non-treatment-seeking college
students, and it may be especially predictive of continued problems related to substance
use after an intervention. In contrast to the results with mirror tracing, there was no
association between the self-report measure of distress tolerance and outcomes. Perhaps
behavioral measures are more useful in predicting outcomes due to the focus on
persisting in the face of distress. Students with low behavioral distress tolerance may
have an especially difficult time putting forth the effort to drink in a way that reduces
problems in the face of distressing situations, making it a better indicator of who may
respond to an intervention.
Distress tolerance was also examined as a moderator of treatment outcomes.
Contrary to our hypothesis, education may enhance the treatment effects of alcohol and
drug MIs on alcohol problems for students with lower levels of distress tolerance as
measured by a behavioral task. The advantage for the education session for students with
lower levels of distress tolerance is particularly surprising given the lack of support for
education-based interventions (Larimer & Cronce, 2002). In this study, however, an
education session was paired with a basic MI as a control to the MI + SFAS condition. It
is possible that when paired with a MI, education on the potential harmful effects of
drugs and alcohol on the body becomes more potent due to the context of a therapeutic
relationship, nonjudgmental stance, and increased motivation created by MI. The
relationship established in the MI may made students more reception to information
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presented in the education session. Research has shown that low distress tolerance is
related to greater worrying (Huang, Szabó, & Han, 2009), and thus students low in
distress tolerance may have adopted strategies to prevent drinking-related consequences
in response to concerning information about alcohol’s harmful effects.
Discounting predicting and moderating substance use outcomes. Surprisingly,
higher baseline levels of delay discounting (higher impulsivity) were related to lower
alcohol problems at 1-month follow-up. The literature suggests lower impulsivity is
related to less drinking and fewer alcohol-related problems (MacKillop et al., 2007), and
several studies have suggested that higher discounting is related to higher levels of
substance use after an intervention (MacKillop & Kahler, 2009; Passetti et al., 2008;
Stanger et al., 2012; Yoon et al, 2007). But, there have also been studies that have found
that discounting is not related to substance use after treatment in adult marijuana users
(Peters, Petry, LaPaglia, Reyonds, & Carroll, 2013). To our knowledge, no previous
studies have found higher discounting relating to lower use after an intervention, and no
studies have been conducted with college student heavy drinkers or drug users. College
students who drink and use drugs and participate in a brief intervention for compensation
may be different in important ways from adolescent and adult substance users who
undergo treatment. They may experience fewer natural consequences to their substance
use due to the protective college environment and have less motivation to change.
Additionally, measuring discounting use monetary choices may not be especially useful
in college students given their limited income and limited experience with savings.
Although discounting has predicted outcomes with adolescents who have similar income
profiles (Stanger et al., 2012), adolescents are less likely to have the opportunity to make
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spending decision, unlike college students. Of note, in this study baseline delay
discounting and substance use was not correlated suggesting discounting may not be an
important predictor in this sample or that there was measurement error for this construct.
Additionally, studies have suggested a strong relationship between delay discounting and
smoking (MacKillop et al., 2011), and smoking status may be an important variable to
take into account.
Although we did not find that discounting predicted outcomes, we found that it
did moderate treatment outcomes. We found that the SFAS session may enhance the
effects of alcohol and drug MIs on reductions in drug days for those with lower
discounting. In contrast, the education session may enhance the effects of alcohol MIs on
alcohol problems for students with higher rates of discounting. These results are
surprising and are not consistent with the hypothesis of this study, particularly the
advantage for the education session for students high in discounting. Additionally, due to
the lack of expected bivariate correlations between delay discounting and substance use
at baseline, these results should be interpreted cautiously. It is possible that those higher
in discounting, the education session could have been advantageous due to the extensive
discussion of the effects of drugs and alcohol on the body. Those with high rates of
discounting may be less likely to consider the consequences of their substance use and
this session provided a more intensive educational experience (an individual meeting
with a counselor) that may have led to better acquisition of this material which may have
in turn resulted in reduced drinking. This is similar to what Carey et al., (2007)
hypothesized when they found that students lower in future time perspective changed
more in response to a BMI. They stated that perhaps BMI encouraged students who
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wouldn’t normally consider consequences, to do so. This is consistent with Murphy and
colleagues’ (2012) findings that higher levels of a similar construct, consideration of
future consequences, predicted less drinking at follow-up. The SFAS session focused on
increased engagement in activities and better coping, both changes that require extended
goal directed behavior, which may be particularly difficult for those high in discounting.
Again, however, these results should be interpreted with caution and future research
should examine the role of monetary choice and other measures of delay discounting in
college substance use and response to BMIs taking into account income level and
smoking status.
Reinforcing Efficacy predicting and moderating substance use outcomes.
Reinforcement ratio predicting substance use outcomes. We found that deriving a
greater proportion of reinforcement from substance-related activities was predictive of
experiencing greater alcohol-related problems after a brief intervention even when
controlling for baseline level of problems. Trend-level findings in this study suggested
that greater relative reinforcement from substances may also be related to experiencing
more drug related problems after a brief intervention. Although studies have
demonstrated that individuals who derive a large proportion of their total reinforcement
from substance-related activities report more drinking after an intervention (Murphy et
al., 2005, 2012), this is the first study to show this relationship with drug use. In this
study, as in previous studies, students rated their substance-related reinforcement across
alcohol and drug-related activities. Thus, the exact nature of this relationship cannot be
determined. It is possible that reinforcement specifically from drug-related activities is
related to more drug-related consequences after an intervention, but it is also possible that
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this relationship may be due to the total reinforcement from all substance use. Overall,
consistent with behavioral economic theory, individuals for whom substances provide the
most reliable source of enjoyment may be less able to modify their drinking to avoid
unfavorable outcomes and may experience greater levels of problems (Volkow et al.,
2010).
Reinforcement ratio moderating treatment outcomes. Contrary to our hypothesis,
the SFAS was not more useful for students who derived a high percentage of
reinforcement from substance use at baseline. Although, in theory, these students with
few enjoyable alternatives to drinking should benefit more from a session that focused on
increasing reinforcement from substance-free activities, it is possible that for individuals
who get a high percentage of their enjoyment from using substances, it would be difficult
to substitute substance-free activities especially in response to the 30-minute session.
These individuals may be especially resistant to change and therefore would benefit from
a more intensive intervention to increase substance-free activities. Murphy and
colleagues (2012) found an advantage for a longer (45-60 minute) SFAS for students who
had lower reinforcement from substance-free activities. It is also possible that the total
reinforcement from substance-free activities may be more related to change in response
to SFAS than the ratio of reinforcement derived from substances. Perhaps it is more
important for SFAS related-change that a student engages in and enjoys a number of
substance-free activities regardless of how much reinforcement he or she gets from using
substances.
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Amplitude and Persistence predicting substance use outcomes. Higher baseline
values on the behavioral economic demand curve composite variable that reflects
sensitivity to increasing price of alcohol (persistence) was predictive of greater drinking
at 6-month follow-up suggesting that those with higher demand for alcohol may have a
more difficult time moderating their drinking after a brief intervention than those with
lower demand. This is consistent with previous studies that have shown alcohol demand
to be related to higher drinking, more binge drinking and alcohol-related problems
(Murphy & MacKillop, 2006; Murphy et al., 2009,2013). Amplitude, a measure of the
maximum spent and consumed, was not associated with treatment outcomes. This is
surprising due to previous research that suggests that Persistence metrics may be less
directly related to alcohol use than the Amplitude metrics, (MacKillop et al.,
2009,Yurasek et al., 2011), but more likely related to problems (Skidmore, Murphy, &
Martens, under review).
Amplitude and Persistence moderating treatment outcomes. The results of this
study suggest that the SFAS session enhanced the effects of an alcohol and drug MI on
drinking for students with low alcohol demand (low persistence values), but not for those
with high demand. There were no other significant moderation effects. This is
interesting in light of our hypothesis that the SFAS would be more helpful for students
high in substance reinforcing efficacy to reduce their drinking. As previously discussed,
students with very high persistence values may find it more difficult to change even when
faced with an intervention that attempts to increase alternatives to drinking, particularly
one so brief. However, those with lower alcohol demand may find it more feasible to
engage in substance-free alternatives. With lower demand for alcohol, these individuals’
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drinking may be more influenced by contextual factors (e.g., perception of lack of
alternatives) than the desire to drink no matter what the cost, the notion that high
persistence values suggest.
Depression as Mediator of Treatment Outcomes
This study also examined changes in proposed predictors of response to
intervention and students showed significant decreases in depression across conditions at
1 and 6 month follow-ups. This suggests that clinician-administered BMIs for alcohol
and drug use may effective in lowering levels depression. This is consistent with other
studies that have demonstrated decreases in depression as a function of brief substance
use interventions that do not target depression symptoms (Cucciare, Boden, & Weingardt,
2012; Kay-Lambkin et al., 2009; 2011).
Change in depression was hypothesized to mediate change in typical weekly
drinking and drug use days at 6 month follow-up, however, results of this study did not
support that hypothesis. These results suggest that although the brief interventions
reduced depression, reductions in these symptoms were not a mechanism of change in
substance use in this study. Previous studies that have found reductions in depression to
mediate treatment outcomes (Kelly et al., 2010; Witkiewitz & Bowen, 2010) have not
included college student participants. It is possible that mood-related factors play less of
a role than social factors in drinking and drug use in a college population making it less
likely to be a significant mechanism of change in this populations (Halim, Hasking, &
Allen, 2012). On the other hand, we did find that lower distress tolerance was predictive
of higher drinking and Murphy and colleagues (2012) found that SFAS was more
efficacious for those students higher in depression. These conflicting findings suggest
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that more research around the role of mood-related factors in response to a substance-use
intervention is warranted.
Distress Tolerance as a Mediator of Treatment Outcomes
Students also showed significant changes in distress tolerance across conditions at
one and six-month follow-ups. The nature of the change in distress tolerance differed by
measurement type (behavioral vs. self-report) with students showing significantly
increased distress tolerance as measured by a paper and pencil measure (DTS), and
significantly decreased distress tolerance as measured by a behavioral task (mirror
tracing). Research suggests that distress tolerance increases in response to brief
interventions designed for this purpose (Bornovalova, Gratz, Daughters, Hung, & Lejuez,
2012); however, to our knowledge there have been no studies that have examined change
in distress tolerance following a BMI for substance use. It is surprising that there are
significant changes in the opposite directions for two distress tolerance measures;
however, research has suggested that behavioral and self-report measures of distress
tolerance measure two related, but difference constructs (McHugh et al., 2011). Selfreport measures tend to reflect sensitivity to anxiety symptoms (perceived ability to
tolerate anxiety) without implying behavioral outcome while behavioral tasks tend to
measure persistence while experiencing distress. In this study, we used the Distress
Tolerance Scale (DTS) as the self-report measure. The DTS conceptualizes responses to
distress in terms of (1) tolerability, (2) acceptability, (3) functional interference, and (4)
emotion regulation (McHugh et al., 2011), making it a multifaceted measure, whereas the
mirror tracing task largely represents persistence in a task regardless of how the
participant feels about the distress. It is possible that students who do not find their
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feelings of distress acceptable, or generally do not regulate their anxiety very well, could
persist on the task in spite of these feelings. Thus, a student may have very different
levels of distress tolerance on each of these measures. Indeed, the two measures were not
significantly correlated (see Table 1). It is also possible that students were less likely to
persist on the behavioral task at follow-up due to their previous experience with the task.
At baseline, the students learned that the task was distressing (difficult task that buzzed
when they made a mistake) and that they received no incentive for working longer to try
to complete it. Additionally, if students were frustrated by the task at baseline, their level
of distress may have been elevated prior to even starting the task at follow-up leading to
levels of distress causing discontinuation of the task more quickly.
Results of this study revealed that students in the BMI + SFAS condition
indicated a significantly larger decrease in distress tolerance using the behavioral
measure than those in the BMI + EDU condition. It is unclear why those in SFAS
condition would be persist on the distress task for a shorter period of time than those in
the education condition; however it is possible that baseline differences in impulsivity
(higher discounting for those in SFAS) could have contributed. More impulsive
individuals, specifically those who discount delayed rewards, might be less likely to work
on a task for an extended period of time. Although there was a change in distress
tolerance after the intervention, this change did not mediate substance use outcomes
suggesting that perhaps distress tolerance is not a mechanism of change in brief substance
use interventions.
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Discounting as a Mediator of Treatment Outcomes
There were no significant changes in discounting rates from baseline to follow-up
and change in discounting did not mediate treatment outcomes indicated that SFAS did
not have the hypothesized effect on discounting. A number of studies have found delay
discounting to be associated with substance use (Field et al., 2007; Kollins, 2003), and
predictive of response to treatment (Washio et al., 2011, Yoon et al., 2007), and a few
studies have found that discounting has decreased after treatment for substance use
(Black & Rosen, 2011; Landes, Christensen, & Bickel, 2012). The studies that
demonstrated a reduction in substance use after intervention have been intensive (12
weeks) or focused on money management with the explicit goal of delayed rewards
(saving) and have been with non-college adults. No studies to our knowledge have
examined discounting as a mediating variable in change in substance use after an
intervention. It is possible that although delay discounting is an indicator of problem
severity, it is not a relevant mechanism of behavior change. It is also possible that the
measurement instrument does not translate well to behavioral outcomes. For college
students, who may largely rely on their parent’s expendable income, decisions about
immediate and delayed monetary rewards may not reflect the core decision making
process that governs choices related to drinking versus engaging in future oriented
activities.
Reinforcing Efficacy as a Mediator of Treatment Outcomes
There were significant decreases in reinforcing efficacy as measured by the
relative proportion of total reinforcement obtained via using substances (1-month) across
conditions. This is consistent with Murphy et al. (2005) which also found a decrease in
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substance-reinforcing efficacy as the result of a brief intervention. There were no
significant changes in amplitude or persistence and accordingly, change in these variables
and changes in reinforcement ratio did not mediate the effects of the SFAS.
There are several possible explanations for absence of mediation findings. It is
possible that factors other than those examined are the mechanism of change in these
interventions. One consistent mediator observed in BMI studies is normative beliefs
about drinking rates (Carey et al., 2010; Walters et al., 2009). Murphy and colleagues
(2012) found that protective behavioral strategies partially mediated changes in alcoholrelated problems after a BMI and supplemental intervention. Examining additional
potential mediators of change after a brief intervention is beyond the scope of this study,
but should be the focus of future research. Another possibility is that the relatively short
follow-up period contributed to the inability to detect potential changes in substance use
related to these constructs. It is also possible that the small effect size reductions in
drinking may have affected the ability to detect mediation. Additionally, the intervention
may be too brief to manipulate a mechanism to the point that it would result in full
mediation. Rather, perhaps it is a combination of small changes in many mechanisms
that is driving change in substance use after these brief interventions.
Implications and Future Directions
This study suggests that a number of mood and behavioral economic variables
may predict poor response to a BMI for alcohol and drug use. Deriving a greater
proportion of reinforcement from alcohol and/or drug use indicates less change in alcohol
and drug-related problems, whereas individuals who exhibit high demand for alcohol
may be at greater relative risk for drinking more after an intervention than those with
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lower demand. These results are consistent with behavioral economic theory and suggest
that elevated RE is a risk factor for poor response to these enhanced BMI interventions
and the reinforcement ratio may be a relatively more useful as an indicator of problem
severity relative to measures of alcohol demand. Students who derive proportionally
more reinforcement from substance-related activities may be especially at risk for
problems related to their substance use, even more so than students who have a very high
demand for alcohol. There is also some indication that students who have more difficulty
withstanding stress and negative emotions are more likely to continue to experience
problems related to their drinking and drug use after an intervention, but that change in
depression doesn’t mediate substance use outcomes. Research has shown that depression
is a major problem on college campuses (Garlow et al., 2008). In 2011, a nationwide
survey of college students found that about 30 percent of college students reported
feeling "so depressed that it was difficult to function" at some time in the past
year(ACHA, 2012). The current study suggests that brief interventions may be helpful for
reducing depression regardless of changes in substance use which is also an important
outcome. Taken together, these findings have important implications for prevention and
intervention efforts. It could be beneficial to identify individuals with higher substance
reinforcing efficacy, depression and lower distress tolerance to target for more intensive
prevention or intervention programs. Mood and behavioral economic factors should also
be taken into consideration when designing new and improving current interventions.
Supplemental interventions like the one in the current study and in Murphy et al. (2012)
have attempted to do this and have found significantly greater reductions in alcohol
problems and greater reduction in drinking for students high in depression and low levels
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of substance-free reinforcement. Future research should continue to examine the efficacy
of BMIs and supplemental interventions for substance use to continue to make
improvements in the interventions and to further clarify the mechanisms to change.
It is especially promising that the BMI plus SFAS session was associated with
reductions in drug use as the literature on interventions for college student drug use is
limited and available evidence suggests that BMIs are effective, but that similar to BMIs
to drinking, effect sizes are relatively small (Fischer et al., 2013). The results of the
present study suggest that a standard MI plus a supplemental intervention targeting mood
and substance-free activities may be especially efficacious for college students who use
alcohol and illicit drugs. The fact that drug users in particular may benefit from this type
of intervention is consistent with a study by Conrod and colleagues (2011) in which a
two-session coping skills intervention that aimed to target relevant personality and mood
factors that may contribute to substance use, was found efficacious for adolescent drug
users. It is interesting that the advantage for SFAS was seen at 6-month follow-up and
not at 1 month as research supports more immediate effects for brief interventions that
are not maintained (Barnett et al., 2004; McCambridge & Strang, 2004). However, this
may be explained by the nature of the intervention. The primary goals of the SFAS were
to encourage students to become more engaged in school, substance-free activities and to
learn coping skills to deal with negative affect. It is possible that becoming more
involved in extracurricular or volunteering opportunities, and successfully utilizing
coping skills may take a substantial amount of time to implement and therefore would be
less likely to affect drinking or drug use until more than 1 month after an intervention.
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Limitations
A notable limitation of this study is the relatively small sample size and it is
possible this was a barrier in detecting mediation and moderation effects. Additionally,
attrition, especially at the 6-month follow-up may have made it more difficult to detect
these effects. For example, trend-level findings suggesting that the reinforcement ratio
was related to greater consumption and more drug problems in this study may be
significant with a larger sample. Another limitation is that participants did not complete
baseline and subsequent follow-up measures during the same time in the semester.
College student tend to have periods of heavier (spring break, summer break) and lighter
drinking (midterm exams, finals), and we were unable account for this in assessing
outcomes. This may have led to changes in substance use that are not attributable to the
interventions, although it would not account for group differences. Similarly, this study
did not include a no-intervention control condition and this makes it difficult to interpret
across-condition changes in substance use. All students received a BMI and although the
efficacy of these interventions is well established for alcohol use, there is far less
evidence on the effects on drug use (Dennhardt & Murphy, in press; Grossbard et al.,
2010; White et al., 2006). It would have been valuable to examine the effects of the
interventions compared to no-intervention control. It would also have been interesting to
compare the effects to a condition that included a longer standard BMI to examine
whether the content of the supplement interventions is important or if the additional time
with an interventionist is the component that is valuable. Another limitation of this study
was the relatively short-follow-up period. It is possible that results would be different
after a longer period of time after the intervention. Changes in coping with stress and
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engagement in substance free activities may particularly be more likely to have an effect
on substance use at a later time due to the time and effort it may take to enact changes in
these areas. It would have also been ideal to have more fine grain measurement of
outcomes, especially for potential mediators in order to detect especially small changes in
the mood and behavioral economic constructs.
Another significant limitation to this study was the brevity of the intervention.
BMIs for college student drinking or drug use have varied in length but are generally
around 45 minutes to 1 hour. A similar study that found favorable effects for a
supplemental intervention targeting substance-free activities, consisted of a 40-60 minute
BMI followed by a 40-60 minute supplemental session or a 30-40 minute relaxation
control (Murphy et al., 2012). In this study, a BMI plus SFAS session or education
session control were conducted consecutively in a total of 60 minutes in order to evaluate
what would be a more feasible, briefer, total intervention package. It is possible that this
is too brief for the SFAS session to have an impact on mood and behavioral economic
factors or that there is some benefit to having a week between the BMI and the
supplemental session. Effect sizes for reductions in substance use were generally slightly
lower for the SFAS in this study than those reported by Murphy and colleagues (2012)
suggesting better results with a longer session that occurs a week later. We had
hypothesized that the supplemental session would have an advantage for students low in
distress tolerance, depression, and high in impulsivity and substance reinforcing efficacy;
however, it is possible that a 30 minute session to address these issues is insufficient. In
fact, it is possible this had the opposite effect and rather than being helped by the
supplemental content, students who are at greater risk for nonresponse to an intervention
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may have been overwhelmed by the large quantity of material and felt ill-equipped to
utilize information in the session. The intervention may have also generated
defensiveness, especially for students high in depression and low in distress tolerance.
Future research should aim to examine supplemental interventions of a longer duration to
enhance the efficacy of BMIs and to examine possible mediating and moderating factors.
Despite the possible pitfalls of this very short intervention, there are many
logistical and financial advantages. Shorter interventions may be especially useful for
colleges with limited resources or a large number of students who require intervention.
Additionally, this shorter intervention appears to be efficacious in reducing drug use and
therefore may be particularly indicated with students abusing drugs. For universities with
more resources, a longer BMI and a next-week SFAS (as in Murphy et al., 2012) may be
more efficacious especially for students who have high levels of depression or very low
levels of substance-free reinforcement. Studies have demonstrated that stepped care,
different levels of care according to treatment response, may be a promising model for
college student substance use and that not all students require intensive intervention
(Borsari et al., 2012). The results of the current study and Murphy and colleagues (2012)
findings suggest that mood and behavioral economic factors may also be useful to
consider when deciding on appropriate intervention strategies for college student
substance users.
Summary
This study compared a novel intervention approach that involves a BMI plus a
supplemental intervention targeting behavioral economic and mood-related variables
(SFAS) to a BMI plus supplemental drug and alcohol education session in an ethnically
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diverse sample. We found that the combination of an alcohol MI plus SFAS was
associated with significantly greater reductions in drinking and drug use days compared
to the MI plus education session 6 months later. Levels of depression were lower at 1
and 6 months post intervention and one measure of reinforcing efficacy was lower at 1month follow-up in both conditions suggesting that a BMI alone may be effective at
reducing depression and alcohol demand (Murphy et al., 2005). Students with lower
distress tolerance and higher discounting responded better to the BMI plus education
session and students with lower discounting and reinforcing efficacy responded better to
MI + SFAS. This was not consistent with our hypothesis that the MI + SFAS would be
more helpful for students with mood difficulties and high demand for substances due to
intervention elements that focused on these constructs. These results suggest that
although this intervention may be effective overall in helping students reduce their
drinking and drug use, the advantage relative a standard BMI is limited to drug use (and
possibly drinks per week) and its effects may not be mediated by the purported
behavioral economic and mood-related mechanisms. This study also suggests that
combining a BMI and alcohol and drug information may be an effective intervention for
at-risk students. More research to address the significant limitations of this study (short
intervention duration, small sample size, absence of a no-intervention control) is
necessary to determine the relative efficacy of a supplemental intervention targeting
mood and behavioral economic variables for helping students reduce their drinking and
drug use.
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Appendix A
Telephone Scripts for Students Invited to Participate in the Clinical Trial
Hello, this is (name) from the University of Memphis Psychology Department. I am
calling to invite you to participate in an additional part of the research project that you
participated in (during class/online) last week. If you choose to participate you could
receive $55 total. Do you have a minute so that I can tell you a bit about the study? The
study involves coming in for a 2-hour session within the next week. This session will
involve filling out questionnaires asking about your lifestyle, your use of alcohol or
drugs, and your perception of others’ alcohol consumption and then having a discussion
about this information. Students will then complete a brief discussion about adjustment
to college and the college lifestyle or be given additional information about alcohol and
drugs. We randomly assign you to one of these conditions. At the end of the session you
would receive $25. All information collected about you will remain confidential. You
will also be eligible to complete 2 additional sessions over the next year where you would
come in complete some surveys. You would receive $10 for completing each of these
survey sessions and could earn an additional $10 if you complete both of these sessions
within a week of the scheduled appointment. How does this sound? Would you like to
participate? You are not obligated to participate, and you may choose to withdraw
participation at any time.
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Appendix B
College Lifestyle and Health Behaviors Study
CONSENT FORM
1.

Purpose of the Project
You are being asked to take part in a University of Memphis research project.
The purpose of this study is to evaluate the effects of two approaches for improving
college adjustment and reducing risky alcohol consumption and drug use.
2.

Explanation of Procedures
You will be asked to complete several questionnaires related to your college
adjustment, your mood, drinking and things that happen when you drink or use drugs,
and your attitudes regarding drinking and other activities. You will then complete a oneon-one conversation about your drinking and drug use including receiving individualized
feedback about your risks of your use. This session should take approximately 30- 40
minutes. Then, you will be assigned to one of two additional 30-40 minute sessions that
will take place immediately after the first session. In one condition you would have a
conversation about your college experience and strategies for coping with stress, and in
the other condition you would receive additional information about alcohol and drug use
and the effects of these substances on the body. We do not know whether one of these
approaches is more helpful than the other. The group you are assigned to is a matter of
chance. A procedure similar to a flip of a coin (called randomization) will be used to
figure out which approach you receive. You will receive $25 or 2 credit hours towards
your psychology course for completing these sessions.
Follow-up assessments will be held 1 and 6 months from now. During these
sessions, you will complete the same questionnaires related to your college adjustment,
drinking and things that happen when you drink, drug use, and your attitudes regarding
drinking and other activities. You will receive $10 or 1 hour of research credit towards
your psychology course for each of the 2 sessions that you complete. If you attend each
of these appointments within two weeks of the scheduled date, you will earn an
additional $15.
In order for this project to have scientific value, we need to know whether our
intervention was helpful. Therefore, we will make every effort to contact you for these
follow-up interviews. As part of your participation in this project, we will ask your
permission to contact another person who knows you well enough to know how to
contact you over the next six months. We will not inform any individual about the nature
of research study or speak with them about any of the confidential material you have
given us as part of this study.
Audiotapes may be made of the sessions so that we can check to make sure the
project procedures are being implemented as planned. Audiotapes will be identified only
by an identification number and will be stored separately from all other information.
Audiotapes will be destroyed at the end of the study.
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3.

Risks or Discomforts
The risks in this study are considered minimal. These questionnaires are
commonly used in research. You may experience some emotional discomfort in
discussing your experiences with drinking and drug use.
4.

Benefits
We cannot guarantee that you will receive any benefits from this study. A
possible benefit is that you may learn more about your alcohol and drug use.
5.

Alternative Sources of Alcohol or Drug Information.
If you choose not to participate in this study, we can provide you with information
on other resources for obtaining information on alcohol and drug use.
6.

Confidentiality
Participation in this study and information gathered from this study will be kept
confidential to the extent of the law. The findings of the study may be published and
individual students will not be identified. By law, there are a few limits to
confidentiality. These limits were developed in part to insure the safety of research
participants. The researchers are required by law to take some action if there is suspicion
that you may harm yourself or somebody else or there is suspicion that a child may be in
danger. If any of these situations should occur, we would attempt to contact you prior to
taking any action.
7.

Decision to participate and right to quit at any time
Participation is voluntary and you may quit at any time. A decision to quit the
study will not affect your relationship with the University of Memphis. You also may
skip or not answer any question(s) you do not want to answer.
Questions about the study should be directed to Ali Yurasek
(myurasek@memphis.edu) or Ashley Dennhardt (apedersn@memphis.edu). You may
also contact the faculty supervisor on this project, Dr. James Murphy
(jgmurphy@memphis.edu; phone, 678-2630). For questions regarding your rights as a
research participant contact the Chair of the Institutional Review Board for the Protection
of Human Subjects at 678-2533. The University of Memphis does not have any funds
budgeted for compensation for injury, damages, or other expenses.
CONSENT TO PARTICIPATE
I HAVE READ THE CONSENT FORM AND FULLY UNDERSTAND IT. ALL MY
QUESTIONS HAVE BEEN ANSWERED. I AGREE TO TAKE PART IN THE
STUDY, AND I WILL RECEIVE A COPY OF THIS COMPLETED FORM.

Signature of student

Date
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Appendix C
The questions below ask about your alcohol consumption.
1) For the past month, fill in for each calendar day the number of standard drinks you usually drink
on that day during a typical week, and the number of hours over which you consume this amount
(i.e., the time from 1st sip to last sip). When we say one drink, we mean 12 oz. of beer, 5 oz. of
wine, or 1.5 oz. of hard liquor (see picture on the left). Malt liquor is stronger than regular beer, so
one 40 oz. Malt Liquor beverage such as Colt 45 counts as 5 standard drinks. Fill in an amount for
each of the 7 days. If you do not typically drink on a given day, fill in 0 for that day.
Day
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
# of drinks
usually
consumed
# of hours

3) Please provide the following information which is necessary to estimate
your blood alcohol level
What is your current weight? _________ lbs.
What is your height? Feet _____ Inches________

QUESTIONS FOR MALES ONLY
1.
IN THE PAST MONTH how many times have you had 5 or more drinks (in one occasion)? ____
____ times
2.

How many times IN THE PAST MONTH have you had 5 or more drinks in 2 hours or less? ____
____ times

QUESTIONS FOR FEMALES ONLY
1. IN THE PAST MONTH how many times have you had 4 or more drinks (in one occasion)? ____
2. How many times IN THE PAST MONTH have you had 4 or more drinks in 2 hours or less? ____
EVERYONE
3. In the past month, how many times have you been drunk or intoxicated? ____ ____ times
4. In the past month, has your drinking: increased ____ decreased ____ or stayed the same ____? (check
one response)
5. How many standard drinks (12 oz. beer, 5 oz. wine, or 1.5 oz. hard liquor) do you think you will have
the next time you go to a party or bar _______? Over how many hours will you consume these drinks
______?

6. What is the greatest number of standard drinks you have consumed in any one occasion over
the past month? ____
Over how many hours did you consume these drinks (first sip to last sip)? hours _minutes _
Please answer the following questions about your perceptions of how much college students
drink
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1. How often do you think the typical college student (of your gender) drinks?
1. Once a month or less
3. 1-2 times a week
5. Nearly every day
2. 2-3 times a month
4. 3-4 times a week
2. How much do you think the typical college student (of your gender) drinks on a typical
drinking night?
1. 0-2 drinks
3. 5-6 drinks.
5. More than 8 drinks
2. 3-4 drinks
4. 7-8 drinks
DUQ. Please answer these questions about your use of the following drugs. Your answers are completely
private and confidential.
# of days used in the Amount Did you
Used
use with
PAST MONTH
Alcohol?
1. Marijuana (i.e., weed, pot, etc.)
Yes/no
___ ___ days
2. Cocaine
Yes/no
___ ___ days
3. Designer drugs (e.g., ecstasy, MDMA, GHB, etc.)
Yes/no
___ ___ days
4. Hallucinogens (e.g., mushrooms, LSD, PCP),
Yes/no
___ ___ days
5. Heroin
Yes/no
___ ___ days
6. Methamphetamine (i.e., crystal meth)
Yes/no
___ ___ days
Have you used the following prescription drugs other than as prescribed to you by a doctor/nurse
(i.e., have you taken any of these drugs recreationally)?
# of days used in
the PAST
MONTH
a.

Sleeping medications (e.g., Ambien, Halcion, Restoril)

Amount
Used

Did you
use with
Alcohol?
Yes/no

__ ___ days
b.

c.

d.

Sedative or anxiety medications (e.g., Ativan, Xanax, Valium,
Klonopin)

___ ___ days

Stimulant medications (e.g., Ritalin, Dexedrine, Adderall,
Concerta)

___ ___ days

Pain medication (e.g., Vicodin, OxyContin, Tylenol 3 with
Codeine)

___ ___ days
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Yes/no

Yes/no

Yes/no

YAACQ
The following is a list of things that sometimes happen to people either during, or after they have been
drinking alcohol. Select either YES or NO to indicate whether that item describes something that has
happened to you
IN THE PAST MONTH.

In the past month....
1.
While drinking, I have said or done embarrassing things.
2.
The quality of my work or schoolwork has suffered because of my drinking.
3.
I have felt badly about myself because of my drinking.
4.
I have driven a car when I knew I had too much to drink to drive safely.
5.
I have had a hangover (headache, sick stomach) the morning after I had been
drinking.
6.
I have passed out from drinking.
7.
I have taken foolish risks when I have been drinking.
8.
I have felt very sick to my stomach or thrown up after drinking.
9.
I have gotten into trouble at work or school because of drinking.
10.
I often drank more than I originally had planned.
11.
My drinking has created problems between myself and my
boyfriend/girlfriend/spouse, parents, or other near relatives.
12.
I have been unhappy because of my drinking.
13.
I have gotten into physical fights because of drinking.
14.
I have spent too much time drinking.
15.
I have not gone to work or have missed classes at school because of drinking,
a hangover, or other illness caused by drinking.
16.
I have felt like I needed a drink after I’d gotten up (that is, before breakfast).
17.
I have become very rude, obnoxious or insulting after drinking.
18.
I have felt guilty about my drinking.
19.
I have damaged property, or done something disruptive such as setting off a
false fire alarm, or other things like that after I had been drinking.
20.
Because of my drinking, I have not eaten properly.
21.
I have been less physically active because of drinking.
22.
I have had “the shakes” after stopping or cutting down on drinking
23.
My boyfriend/girlfriend/spouse/parents have complained to me about my
drinking.
24.
I have woken up in an unexpected place after heavy drinking.
25.
I have found that I needed larger amounts of alcohol to feel any effect, or that
I could no longer get high or drunk on the amount that used to get me high or
drunk.
26.
As a result of drinking, I neglected to protect myself or my partner from a
sexually transmitted disease (STD) or an unwanted pregnancy.
27.
I have neglected my obligations to family, work, or school because of
drinking.
28.
I often have ended up drinking on nights when I had planned not to drink.
29.
When drinking, I have done impulsive things that I regretted later.
30.
I often have found it difficult to limit how much I drink.
31.
My drinking has gotten me into sexual situations I later regretted.
32.
I’ve not been able to remember large stretches of time while drinking heavily.
33.
While drinking, I have said harsh or cruel things to someone.
34.
Because of my drinking I have not slept properly.
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NO
no
no
no
no
no

YES
yes
yes
yes
yes
yes

no
no
no
no
no
no

yes
yes
yes
yes
yes
yes

no
no
no
no

yes
yes
yes
yes

no
no
no
no

yes
yes
yes
yes

no
no
no
no

yes
yes
yes
yes

no
no

yes
yes

no

yes

no

yes

no
no
no
no
no
no
no

yes
yes
yes
yes
yes
yes
yes

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

My physical appearance has been harmed by my drinking.
I have said things while drinking that I later regretted.
I have awakened the day after drinking and found that I could not remember a
part of the evening before.
I have been overweight because of my drinking.
I haven’t been as sharp mentally because of my drinking.
I have received a lower grade on an exam or paper than I ordinarily could
have because of my drinking.
I have tried to quit drinking because I thought I was drinking too much.
I have felt anxious, agitated, or restless after stopping or cutting down on
drinking.
I have not had as much time to pursue activities or recreation because of
drinking.
I have injured someone else while drinking or intoxicated.
I often have thought about needing to cut down or stop drinking.
I have had less energy or felt tired because of my drinking.
I have had a blackout after drinking heavily (i.e., could not remember hours at
a time).
Drinking has made me feel depressed or sad.
Because of my drinking I have had sex with someone I wouldn’t ordinarily
have sex with.

no
no
no

yes
yes
yes

no
no
no

yes
yes
yes

no
no

yes
yes

no

yes

no
no
no
no

yes
yes
yes
yes

no
no

yes
yes

How many times in the past 6 months have you driven a car when you knew you had too much to
drink to drive safely?
a. 0 times b. 1-2 times

c. about once a month

d. about once week
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e. more than once a week

DASS21
Please read each statement and circle a number 0, 1, 2 or 3 that indicates how much the statement applied to you
over the past week. There are no right or wrong answers. Do not spend too much time on any statement.
0 Did not apply to me at all
1 Applied to me to some degree, or some of the time
2 Applied to me to a considerable degree, or a good part of time
3 Applied to me very much, or most of the time

1

I found it hard to wind down

0

1

2

3

2

I was aware of dryness of my mouth

0

1

2

3

3

I couldn't seem to experience any positive feeling at all

0

1

2

3

4

I experienced breathing difficulty (e.g., excessively rapid breathing,
breathlessness in the absence of physical exertion)

0

1

2

3

5

I found it difficult to work up the initiative to do things

0

1

2

3

6

I tended to over-react to situations

0

1

2

3

7

I experienced trembling (e.g., in the hands)

0

1

2

3

8

I felt that I was using a lot of nervous energy

0

1

2

3

9

I was worried about situations in which I might panic and make
a fool of myself

0

1

2

3

10

I felt that I had nothing to look forward to

0

1

2

3

11

I found myself getting agitated

0

1

2

3

12

I found it difficult to relax

0

1

2

3

13

I felt down-hearted and blue

0

1

2

3

14

I was intolerant of anything that kept me from getting on with
what I was doing

0

1

2

3

15

I felt I was close to panic

0

1

2

3

16

I was unable to become enthusiastic about anything

0

1

2

3

17

I felt I wasn't worth much as a person

0

1

2

3

18

I felt that I was rather touchy

0

1

2

3

19

I was aware of the action of my heart in the absence of physical
exertion (e.g., sense of heart rate increase, heart missing a beat)

0

1

2

3

20

I felt scared without any good reason

0

1

2

3

21

I felt that life was meaningless

0

1

2

3
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The following is a list of activities, events, and experiences. For the time frame of the last 30 days, please
rate how often you have engaged in each activity, and how much you enjoyed each activity:
(1) when you were not drinking alcohol or using drugs (record in Frequency and Enjoyment without
alcohol/drugs columns) and, (2) when you were drinking alcohol or using drugs (record in Frequency
and enjoyment with alcohol/drugs columns). If you have experienced an activity more than once in the
past month, try to rate how enjoyable it was on the average. Do not make an enjoyment rating if
you have not engaged in the activity in the past month. Do not count tobacco, nicotine, or caffeine as
drug
Frequency
Enjoyment
0 = 0 times
0 = unpleasant or neutral
1 = once a week or less
1 = mildly pleasant
2 = 2-4 times per week
2 = moderately pleasant
3 = about once a day
3 = very pleasant
4 = more than once day 4 = extremely pleasant
Frequency
Enjoyment
Frequency
Enjoyment
without
without
with
with
alcohol/drugs
alcohol/drugs
alcohol/drug
alcohol/drugs
1. go places with dates or potential romantic
partners
2. talk with dates or potential romantic
partners
3. be noticed by dates or potential romantic
partners
4. go out to eat with dates or potential
romantic partners
5. flirt with dates or potential romantic
partners
6. get compliments from dates or potential
romantic partners
7. go on dates
8. interact with dates or potential romantic
partners
9. kiss dates or potential romantic partners
10. exercise or participate in sports
11. go out to eat with friends
12. talk with same sex friends
13. go places with friends
14. go for walk with friends
15. talk on phone with friends
16. go to parties with friends
17. talk with friends about day’s activities
18. get compliments from friends
19. ride around in car with friends
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Frequency
without
alcohol/drugs

Enjoyment
without
alcohol/drugs

20. meet new people my age
21. go hang out where friends
meet
22. interact with people of own
age and sex
23. receive email, text messages,
or letters from friends
24. write email, text messages, or
letters to friends
25. go places with siblings or
family members
26. talk with siblings or family
members
27. go out to eat with siblings or
family members
28. tell secrets to siblings or
family members
29. talk with siblings or family
about day’s activities
30. spend weekends/vacations
with siblings/family
31. discuss school with
sibling/family
32. caressing with a
date/romantic partner
33. oral sex with a date/romantic
partner
34. sexual intercourse with a
date/romantic partner
35. weekends/vacations with
romantic partner
36. going to school
37. studying
38. doing chores at home
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Frequency with
alcohol/drug

Enjoyment with
alcohol/drug

In the questionnaire that follows we would like you to pretend to purchase and consume alcohol.
Imagine that you and your friends are at a party on a Thursday night from 9:00 PM until 1:00 AM to see a
band. Imagine that you do not have any obligations the next day (i.e., no work or classes). The following
questions ask how many drinks you would purchase at various prices. The available drinks are standard
size domestic beers (12 oz.), wine (5 oz.), shots of hard liquor (1.5 oz.), or mixed drinks containing one
shot of liquor. Assume that you did not drink alcohol or use drugs before you went to the party, and that
you will not drink or use drugs after leaving the party. Also, assume that the alcohol you are about to
purchase is for your consumption only during the party (you can’t sell or bring the drinks home). Please
respond to these questions honestly, as if you were actually in this situation.

How many drinks would you have if they were free?___________
How many drinks would you have if they were $.25 each?________
How many drinks would you have if they were $.50 each?________
How many drinks would you have if they were $1.00 each?________
How many drinks would you have if they were $1.50 each?________
How many drinks would you have if they were $2.00 each?________
How many drinks would you have if they were $2.50 each?________
How many drinks would you have if they were $3.00 each?________
How many drinks would you have if they were $3.50 each?________
How many drinks would you have if they were $4.00 each?________
How many drinks would you have if they were $4.50 each?________
How many drinks would you have if they were $5.00 each?________
How many drinks would you have if they were $5.50 each?________
How many drinks would you have if they were $6.00 each?________
How many drinks would you have if they were $7.00 each?________
How many drinks would you have if they were $8.00 each?________
How many drinks would you have if they were $9.00 each?________
How many drinks would you have if they were $10.00 each?________
How many drinks would you have if they were $15.00 each?________
How many drinks would you have if they were $20.00 each?________
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In the questionnaire that follows we would like you to pretend to purchase and consume alcohol in the
same hypothetical party situation described above. Imagine that you and your friends are at a party

on a Thursday night from 9:00 PM until 1:00 AM to see a band. The only difference from
the last scenario is that we now ask that you imagine that you have a college class the next
morning at 9:00 AM. The following questions ask how many drinks you would purchase at
various prices. The available drinks are standard size domestic beers (12 oz.), wine (5 oz.),
shots of hard liquor (1.5 oz.), or mixed drinks containing one shot of liquor. Please respond
to these questions honestly, as if you were actually in this situation.
How many drinks would you have if they were free?___________
How many drinks would you have if they were $.25 each?________
How many drinks would you have if they were $.50 each?________
How many drinks would you have if they were $1.00 each?________
How many drinks would you have if they were $1.50 each?________
How many drinks would you have if they were $2.00 each?________
How many drinks would you have if they were $2.50 each?________
How many drinks would you have if they were $3.00 each?________
How many drinks would you have if they were $3.50 each?________
How many drinks would you have if they were $4.00 each?________
How many drinks would you have if they were $4.50 each?________
How many drinks would you have if they were $5.00 each?________
How many drinks would you have if they were $5.50 each?________
How many drinks would you have if they were $6.00 each?________
How many drinks would you have if they were $7.00 each?________
How many drinks would you have if they were $8.00 each?________
How many drinks would you have if they were $9.00 each?________
How many drinks would you have if they were $10.00 each?________
How many drinks would you have if they were $15.00 each?________
How many drinks would you have if they were $20.00 each?________
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If you were given the option, would you rather have:
(Circle your answer)
1.

$99 today

OR

$100 in 1 day

2.

$100 in 1 month

OR

$60 today

3.

$20 today

OR

$100 in 6 months

4.

$100 in 1 week

OR

$40 today

5.

$99 today

OR

$100 in 3 months

6.

$100 in 1 year

OR

$60 today

7.

$20 today

OR

$100 in 1 day

8.

$100 in 1 month

OR

$80 today

9.

$40 today

OR

$100 in 6 months

10.

$100 in 1 week

OR

$60 today

11.

$20 today

OR

$100 in 3 months

12.

$100 in 1 year

OR

$80 today

13.

$40 today

OR

$100 in 1 day

14.

$100 in 1 month

OR

$99 today

15.

$60 today

OR

$100 in 6 months

16.

$100 in 1 week

OR

$80 today

17.

$40 today

OR

$100 in 3 months

18.

$100 in 1 year

OR

$99 today

19.

$60 today

OR

$100 in 1 day

20.

$100 in 1 month

OR

$20 today

21.

$80 today

OR

$100 in 6 months

22.

$100 in 1 week

OR

$99 today
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23.

$60 today

OR

$100 in 3 months

24.

$100 in 1 year

OR

$20 today

25.

$80 today

OR

$100 in 1 day

26.

$100 in 1 month

OR

$40 today

27.

$99 today

OR

$100 in 6 months

28.

$100 in 1 week

OR

$20 today

29.

$80 today

OR

$100 in 3 months

30.

$100 in 1 year

OR

$40 today

31.

$90 today

OR

$100 in 1 day

32.

$100 in 1 month

OR

$50 today

33.

$10 today

OR

$100 in 6 months

34.

$100 in 1 week

OR

35.

$100 in 3 months

OR

$90 today

36.

$50 today

OR

$100 in 1 year

37.

$100 in 1 day

OR

$10 today

38.

$100 in 1 month

OR

$70 today

39.

$30 today

OR

$100 in 6 months

40.

$100 in 1 week

OR

$50 today

41.

$10 today

OR

$100 in 3 months

42.

$100 in 1 year

OR

$70 today

43.

$30 today

OR

$100 in 1 day

44.

$100 in 1 month

OR

$90 today

45.

$50 today

OR

$100 in 6 months

46.

$100 in 1 week

OR

$70 today

47.

$30 today

OR

$100 in 3 months

48.

$100 in 1 year

OR

$90 today

$30 today
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49.

$50 today

OR

$100 in 1 day

50.

$100 in 1 month

OR

$10 today

51.

$70 today

OR

52.

$100 in 1 week

OR

$90 today

53.

$50 today

OR

$100 in 3 months

54.

$100 in 1 year

OR

$10 today

55.

$70 today

OR

$100 in 1 day

56.

$100 in 1 month

OR

$30 today

57.

$90 today

OR

$100 in 6 months

58.

$100 in 1 week

OR

$10 today

59.

$70 today

OR

$100 in 3 months

60.

$100 in 1 year

OR

$30 today

61.

$99 today

OR

$100 in 1 day

62.

$60 today

OR

$100 in 1 month

63.

$100 in 6 months

OR

$20 today

64.

$100 in 1 week

OR

$40 today

65.

$99 today

OR

$100 in 3 months

66.

$100 in 1 year

OR

$60 today

67.

$20 today

OR

$100 in 1 day

68.

$100 in 1 month

OR

$80 today

69.

$40 today

OR

$100 in 6 months

70.

$100 in 1 week

OR

$60 today

71.

$20 today

OR

$100 in 3 months

72.

$100 in 1 year

OR

$80 today

73.

$40 today

OR

$100 in 1 day

74.

$100 in 1 month

OR

$99 today

$100 in 6 months
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75.

$60 today

OR

$100 in 6 months

76.

$100 in 1 week

OR

$80 today

77.

$40 today

OR

$100 in 3 months

78.

$100 in 1 year

OR

$99 today

79.

$60 today

OR

$100 in 1 day

80.

$100 in 1 month

OR

$20 today

81.

$80 today

OR

$100 in 6 months

82.

$100 in 1 week

OR

$99 today

83.

$60 today

OR

$100 in 3 months

84.

$100 in 1 year

OR

$20 today

85.

$100 in 1 day

OR

$80 today

86.

$40 today

OR

$100 in 1 month

87.

$99 today

OR

$100 in 6 months

88.

$100 in 1 week

OR

$20 today

89.

$80 today

OR

$100 in 3 months

90.

$100 in 1 year

OR

$40 today

91.

$90 today

OR

$100 in 1 day

92.

$100 in 1 month

OR

$50 today

93.

$10 today

OR

$100 in 6 months

94.

$100 in 1 week

OR

$30 today

95.

$90 today

OR

$100 in 3 months

96.

$100 in 1 year

OR

$50 today

97.

$10 today

OR

$100 in 1 day

98.

$100 in 1 month

OR

$70 today

99.

$30 today

OR

$100 in 6 months

100.

$100 in 1 week

OR

$50 today
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101.

$10 today

OR

$100 in 3 months

102.

$100 in 1 year

OR

$70 today

103.

$30 today

OR

$100 in 1 day

104.

$100 in 1 month

OR

$90 today

105.

$50 today

OR

$100 in 6 months

106.

$100 in 1 week

OR

$70 today

107.

$30 today

OR

$100 in 3 months

108.

$100 in 1 year

OR

$90 today

109.

$50 today

OR

$100 in 1 day

110.

$100 in 1 month

OR

$10 today

111.

$70 today

OR

$100 in 6 months

112.

$100 in 1 week

OR

$90 today

113.

$50 today

OR

$100 in 3 months

114.

$100 in 1 year

OR

$10 today

115.

$70 today

OR

$100 in 1 day

116.

$100 in 1 month

OR

$30 today

117.

$90 today

OR

$100 in 6 months

118.

$100 in 1 week

OR

$10 today

119.

$70 today

OR

8$100 in 3 months

120.

$100 in 1 year

OR

$30 today
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DTS
For each of the statements below, please indicate whether or not the statement is characteristic of
you.
Strongly
agree

Mildly
agree

Agree and
disagree
equally

Mildly
disagree

Strongly
disagree

1.

Feeling distressed or upset is unbearable to me.

1

2

3

4

5

2.

When I feel distressed or upset, all I can think
about is how bad I feel
I can’t handle feeling distressed or upset.
My feelings of distress are so intense that they
completely take over.
There’s nothing worse than feeling distressed
or upset.
I can tolerate being distressed or upset as well as
most people.
My feelings of distress or being upset are not
acceptable.
I’ll do anything to avoid feeling distressed or
upset.
Other people seem to be able to tolerate feeling
distressed or upset better than I can.
Being distressed or upset is always a major
ordeal for me.
I am ashamed of myself when I feel distressed
or upset.
My feelings of distress or being upset scare me.
I’ll do anything to stop feeling distressed or
upset.
When I feel distressed or upset, I must do
something about it immediately
When I feel distressed or upset, I cannot help
but concentrate on how bad the distress actually
feels.

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5

1

2

3

4

5

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
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